ITU - Telecommunications Standardization Sector

STUDY GROUP 16

Video Coding Experts Group (Question 15)

_________________

Seventh Meeting: Monterey, California, 16-19 February, 1999�Document  Q15-G-48d2

Filename: q15g48d2.doc

Generated: 23 Mar ’99��

Question:�Q.15/SG16��Source:�Gary Sullivan, Q.15 Rapporteur�PictureTel Corporation�100 Minuteman Rd.  M/S 635  Brickstone 3B28�Andover, MA 01810 USA��Tel:�Fax:�Email:��+1 978 623 4324�+1 978 749 2804�garys@pictel.com��Title:�Draft Meeting Report of the Seventh Meeting (Meeting G) of the ITU-T Q.15/16�Advanced Video Coding Experts Group - Monterey, California,�16-19 February, 1999�(Study Period 1997-2000)��Purpose:�Information��_____________________________

TABLE OF CONTENTS

� TOC \o "1-3" �0.0 OVERVIEW	� GOTOBUTTON _Toc445649997  � PAGEREF _Toc445649997 �1��

1.0 OPENING SESSION	� GOTOBUTTON _Toc445649998  � PAGEREF _Toc445649998 �2��

1.1 Organizational Items [Q15-G-02, Q15-G-03, Q15-G-TD-0]	� GOTOBUTTON _Toc445649999  � PAGEREF _Toc445649999 �2��

1.2 Previous Meeting Report [Q15-G-01]	� GOTOBUTTON _Toc445650000  � PAGEREF _Toc445650000 �2��

1.3 Review of Contributions [Q15-G-00]	� GOTOBUTTON _Toc445650001  � PAGEREF _Toc445650001 �2��

1.4 Meeting Plan [Q15-G-TD-1]	� GOTOBUTTON _Toc445650002  � PAGEREF _Toc445650002 �2��

1.5 Proposed Future Meeting Plans	� GOTOBUTTON _Toc445650003  � PAGEREF _Toc445650003 �3��

1.6 Ad Hoc Committee Reports	� GOTOBUTTON _Toc445650004  � PAGEREF _Toc445650004 �3��

1.6.1 H.263+ in H.320 [Q15-G-04]	� GOTOBUTTON _Toc445650005  � PAGEREF _Toc445650005 �3��

1.6.2 Error resilience simulation conditions [Q15-G-05]	� GOTOBUTTON _Toc445650006  � PAGEREF _Toc445650006 �3��

1.6.3 Test model enhancement and software development [Q15-G-06]	� GOTOBUTTON _Toc445650007  � PAGEREF _Toc445650007 �3��

1.6.4 H.263++ development [Q15-G-07]	� GOTOBUTTON _Toc445650008  � PAGEREF _Toc445650008 �3��

1.6.5 H.26L development [Q15-G-08]	� GOTOBUTTON _Toc445650009  � PAGEREF _Toc445650009 �4��

1.7 Liaison with Other Organizations [None]	� GOTOBUTTON _Toc445650010  � PAGEREF _Toc445650010 �4��

2.0 SUPPORT OF EXISTING VIDEO CODING STANDARDS	� GOTOBUTTON _Toc445650011  � PAGEREF _Toc445650011 �4��

2.1 H.320 Adoption of H.263+ [Q15-G-04]	� GOTOBUTTON _Toc445650012  � PAGEREF _Toc445650012 �4��

3.0 COORDINATION OF VIDEO CODING NEEDS FOR SYSTEMS	� GOTOBUTTON _Toc445650013  � PAGEREF _Toc445650013 �4��

3.1 Joint session with Q.11 through Q.14	� GOTOBUTTON _Toc445650014  � PAGEREF _Toc445650014 �4��

3.2 Third-Generation Mobile Systems Development [Q15-G-14]	� GOTOBUTTON _Toc445650015  � PAGEREF _Toc445650015 �4��

4.0 TECHNICAL CONTENT PROPOSALS FOR H.263++ AND H.26L	� GOTOBUTTON _Toc445650016  � PAGEREF _Toc445650016 �4��

4.1 Responses to H.26L Call for Proposals	� GOTOBUTTON _Toc445650017  � PAGEREF _Toc445650017 �4��

4.1.1 Balanced Multiple Description Coding [Q15-G-09]	� GOTOBUTTON _Toc445650018  � PAGEREF _Toc445650018 �5��

4.1.2 Enhanced Telenor Proposal [Q15-G-25]	� GOTOBUTTON _Toc445650019  � PAGEREF _Toc445650019 �5��

4.1.3 Enhanced Strathclyde Proposal [Q15-G-27]	� GOTOBUTTON _Toc445650020  � PAGEREF _Toc445650020 �6��

4.1.4 Wavelet coding with OBMC and Warping [Q15-G-36]	� GOTOBUTTON _Toc445650021  � PAGEREF _Toc445650021 �6��

4.2 Data Partitioned Slice mode for H.263++	� GOTOBUTTON _Toc445650022  � PAGEREF _Toc445650022 �6��

4.2.1 Proposed Draft [Q15-G-13]	� GOTOBUTTON _Toc445650023  � PAGEREF _Toc445650023 �6��

4.2.2 Test Results [Q15-G-12, Q15-G-23, Q15-G-24]	� GOTOBUTTON _Toc445650024  � PAGEREF _Toc445650024 �6��

4.2.3 Adoption of Draft Annex V	� GOTOBUTTON _Toc445650025  � PAGEREF _Toc445650025 �7��

4.3 Enhanced Reference Picture Selection / Long-Term Memory	� GOTOBUTTON _Toc445650026  � PAGEREF _Toc445650026 �7��

4.3.1 Proposed Text and Core Experiment Method [Q15-G-18, Q15-G-19]	� GOTOBUTTON _Toc445650027  � PAGEREF _Toc445650027 �7��

4.3.2 Test Results [Q15-G-20, Q15-G-33]	� GOTOBUTTON _Toc445650028  � PAGEREF _Toc445650028 �7��

4.3.3 Interaction with Error Resilience [Q15-G-26, Q15-G-43]	� GOTOBUTTON _Toc445650029  � PAGEREF _Toc445650029 �7��

4.3.3 Adoption of Draft Annex U	� GOTOBUTTON _Toc445650030  � PAGEREF _Toc445650030 �8��

4.4 Affine Warping	� GOTOBUTTON _Toc445650031  � PAGEREF _Toc445650031 �8��

4.4.1 Affine Warping with 32 Picture Warp Selections [Q15-G-21]	� GOTOBUTTON _Toc445650032  � PAGEREF _Toc445650032 �8��

4.4.2 Affine Warping on Macroblock Basis [Q15-G-29]	� GOTOBUTTON _Toc445650033  � PAGEREF _Toc445650033 �8��

4.4.3 Request for Proposed Draft [Q15-G-44]	� GOTOBUTTON _Toc445650034  � PAGEREF _Toc445650034 �8��

4.5 IDCT Mismatch Reduction [Q15-G-34]	� GOTOBUTTON _Toc445650035  � PAGEREF _Toc445650035 �8��

4.6 Deblocking and Deringing Filters	� GOTOBUTTON _Toc445650036  � PAGEREF _Toc445650036 �9��

4.6.1 Loop filtering for de-blocking, de-ringing, and corner-outlier artifacts [Q15-G-10]	� GOTOBUTTON _Toc445650037  � PAGEREF _Toc445650037 �9��

4.6.2 Regularized Post-filtering for de-blocking and de-ringing [Q15-G-35]	� GOTOBUTTON _Toc445650038  � PAGEREF _Toc445650038 �9��

4.6.3 Test Model Adoption of Post Filter	� GOTOBUTTON _Toc445650039  � PAGEREF _Toc445650039 �9��

4.7 EZW-Structured DCT Coding for H.26L [Q15-G-30]	� GOTOBUTTON _Toc445650040  � PAGEREF _Toc445650040 �10��

5.0 TEST MODEL, SOFTWARE, AND ENCODING	� GOTOBUTTON _Toc445650041  � PAGEREF _Toc445650041 �10��

5.1 Error Resilience Quality Experiments [Q15-G-05]	� GOTOBUTTON _Toc445650042  � PAGEREF _Toc445650042 �10��

5.1.1 Slice Structured Coding Experiments [Q15-G-15]	� GOTOBUTTON _Toc445650043  � PAGEREF _Toc445650043 �10��

5.1.2 Packet multiplex simulator for error resilience testing [Q15-G-38, Q15-G-42]	� GOTOBUTTON _Toc445650044  � PAGEREF _Toc445650044 �10��

5.1.3 Internet / H.323 Video [Q15-G-17]	� GOTOBUTTON _Toc445650045  � PAGEREF _Toc445650045 �11��

5.1.4 WCDMA Error Patterns [Q15-G-28, Q15-G-41]	� GOTOBUTTON _Toc445650046  � PAGEREF _Toc445650046 �11��

5.1.5 Mobile Anchor Sequences [Q15-G-31]	� GOTOBUTTON _Toc445650047  � PAGEREF _Toc445650047 �11��

5.1.6 Using GFID in Error Prone Environments [Q15-G-37]	� GOTOBUTTON _Toc445650048  � PAGEREF _Toc445650048 �11��

5.2 Control of Frame-Rate [Q15-G-22]	� GOTOBUTTON _Toc445650049  � PAGEREF _Toc445650049 �11��

5.3 Using Chroma Distortion in Test Model Encoding [Q15-G-32]	� GOTOBUTTON _Toc445650050  � PAGEREF _Toc445650050 �12��

5.4 Test Model Drafting [Q15-G-16]	� GOTOBUTTON _Toc445650051  � PAGEREF _Toc445650051 �12��

5.5 De-blocking and de-ringing Decoder Post-Processing [Q15-G-35]	� GOTOBUTTON _Toc445650052  � PAGEREF _Toc445650052 �12��

5.6 Common Conditions for Simulation Testing [Q15-G-39, Q15-G-45, Q15-G-46]	� GOTOBUTTON _Toc445650053  � PAGEREF _Toc445650053 �12��

6.0 SIGN LANGUAGE AND LIP READING APPLICATIONS	� GOTOBUTTON _Toc445650054  � PAGEREF _Toc445650054 �13��

6.1 Sign Language and Lip Reading Application Profile [Q15-G-40, Q15-G-47]	� GOTOBUTTON _Toc445650055  � PAGEREF _Toc445650055 �13��

7.0 WORKPLAN FOR H.263++	� GOTOBUTTON _Toc445650056  � PAGEREF _Toc445650056 �13��

7.1 Status of Work [Q15-G-07]	� GOTOBUTTON _Toc445650057  � PAGEREF _Toc445650057 �13��

7.2 Schedule and KTAs	� GOTOBUTTON _Toc445650058  � PAGEREF _Toc445650058 �13��

8.0 WORKPLAN FOR H.26L	� GOTOBUTTON _Toc445650059  � PAGEREF _Toc445650059 �15��

8.1 Status of Work [Q15-G-08]	� GOTOBUTTON _Toc445650060  � PAGEREF _Toc445650060 �15��

8.2 Requirements for Video Streaming [Q15-G-11]	� GOTOBUTTON _Toc445650061  � PAGEREF _Toc445650061 �15��

8.3 Schedule, KTAs, and Functionality Development Areas	� GOTOBUTTON _Toc445650062  � PAGEREF _Toc445650062 �15��

9.0 CLOSING SESSION	� GOTOBUTTON _Toc445650063  � PAGEREF _Toc445650063 �17��

9.1 Presentation and Review of Results of Meeting Sessions [Q15-G-13, Q15-G-16, Q15-G-18, Q15-G-40, Q15-G-42, Q15-G-44, Q15-G-45, Q15-G-46, Q15-G-47, Q15-G-48]	� GOTOBUTTON _Toc445650064  � PAGEREF _Toc445650064 �17��

9.2 Liaison statements and collaborative letters to be written [None]	� GOTOBUTTON _Toc445650065  � PAGEREF _Toc445650065 �17��

9.3 Plans for future work, and ad-hoc committee designations	� GOTOBUTTON _Toc445650066  � PAGEREF _Toc445650066 �17��

9.4 Future meeting plans	� GOTOBUTTON _Toc445650067  � PAGEREF _Toc445650067 �17��

9.5 Closing of the meeting	� GOTOBUTTON _Toc445650068  � PAGEREF _Toc445650068 �18��

ANNEX A List of Attendees [Q15-G-02]	� GOTOBUTTON _Toc445650069  � PAGEREF _Toc445650069 �19��

ANNEX B List of Documents [Q15-G-00]	� GOTOBUTTON _Toc445650070  � PAGEREF _Toc445650070 �21��

ANNEX C Detailed Agenda [Q15-G-TD-1 rev 1]	� GOTOBUTTON _Toc445650071  � PAGEREF _Toc445650071 �28��

ANNEX D Ad Hoc Committees Formed	� GOTOBUTTON _Toc445650072  � PAGEREF _Toc445650072 �30��

D.1 Consideration of Simulation Conditions and Evaluations for Error Resilience Testing	� GOTOBUTTON _Toc445650073  � PAGEREF _Toc445650073 �30��

D.2 Test Model Enhancement and Software Development	� GOTOBUTTON _Toc445650074  � PAGEREF _Toc445650074 �31��

D.3 H.263++ Development	� GOTOBUTTON _Toc445650075  � PAGEREF _Toc445650075 �32��

D.4 H.26L Development	� GOTOBUTTON _Toc445650076  � PAGEREF _Toc445650076 �32��

�

�0.0	OVERVIEW

The seventh meeting (Meeting “G”) of the ITU-T Advanced Video Coding Experts Group (Q.15 / SG 16) was held at the Embassy Suites Hotel, Monterey, California, USA during 16-19 February, 1999.  The meeting was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan.  Excellent arrangements were provided by the host organization, the International Multimedia Teleconferencing Consortium (IMTC), and its host representative Dr. Istvan Sebestyen.  An in-room server and LAN was provided by Mr. Stefan Wenger of TELES AG, and a VCR and monitor were provided for video demonstrations by Dr. Barry Andrews and Mr. Stephane Bryant of 8x8, Inc.  This meeting report [Q15-G-48] contains several annexes of important information:

Annex A: A list of the 47 collaborating experts attending the meeting [Q15-G-02]

Annex B: A list of the 49 contributions and two Temporary Documents of the meeting [Q15-G-00]

Annex C: The detailed meeting agenda [Q15-G-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 managed by the Rapporteur:

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



Documents for this meeting are found in the 9902_Mon subdirectory of the ftp site.



Document numbers are used to refer to documents listed in this report (e.g., Q15-G-48, which denotes the report itself) according to the document registration list [Q15-G-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 q15g48d1.doc for the 1st draft of document 48, which is this meeting report, or q15g00r1.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., “G”) 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 xurrently managed by Mr. Mike Zeug of Iterated Systems.  Those wishing to subscribe or unsubscribe to this email reflector are asked to submit their requests to:

	itu-adv-video-request@listserv.iterated.com



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

	itu-adv-video@listserv.iterated.com

TABLE 1

CATEGORIZATION OF SUBJECT AREAS AT SEOUL 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.	Sign Language and Lip-Reading��7.	Workplan for H.263++ Future Enhancement Project��8.	Workplan for H.26L Future Standard Development Project��9.	Closing Session��1.0	OPENING SESSION

The group thanked the IMTC host organization for its excellent arrangements for the meeting.

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

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

The report of the sixth Q.15/SG16 meeting held 6-9 November in Seoul, Korea were reported [Q15-G-01] (Q15-F-49).  The contents of the report of that meeting as provided by the rapporteur were approved.

1.3	Review of Contributions [Q15-G-00]

The list of meeting contributions was reviewed, updated, and approved [Q15-G-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 continue to reduce and eventually eliminate the need for paper copies at our meetings.  Late, unannounced contributions hand-carried to the meetings were noted to be accepted only with the consensus of the meeting participants.  Some late contributions were made at this meeting as noted in the document list (documents not uploaded prior to a 4-business-day advance distribution deadline are noted by italics in the list and in the document numbers referenced in this report), and these were all accepted.  Facilities were made available by the host for obtaining electronic copies of documents at the meeting (as well as the distribution of paper copies).



This was our third meeting at which a LAN was provided (by Stephan Wenger from TELES AG) 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-G-TD-1]

The meeting plan outlined in Q15-G-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 “4”:		17-28 May, 1999, Santiago, Chile

(http://www.ict.uchile.cl/itu-t.sg16�http://www.itu.int/itudoc/itu-t/com16/coll/index.html,�delayed contribution deadline May 5)

Q.15 / SG16 Experts “H”:	10-13 August, 1999, Berlin (Host: TELES AG)

Q.15 / SG16 Experts “I”:   	November/December, 1999

Study Group 16 “5”:		February, 2000

Q.15 / SG16 Experts “J”:	April, 2000

Q.15 / SG16 Experts “K”:	July, 2000

Study Group 16 “6”:		November, 2000



The group 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.

1.6	Ad Hoc Committee Reports

Reports were presented for the five 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 Seoul

AD HOC COMMITTEE�CHAIRPERSON�REPORT��H.263+ in H.320�Smita Gupta�Q15-G-04��Error Resilience Simulation Conditions�Stephan Wenger�Q15-G-05��Test Model Enhancement and Software Development�Keiichi Hibi�Q15-G-06��H.263++ Development�Gary Sullivan�Q15-G-07��H.26L Development�Keiichi Hibi�Q15-G-08��1.6.1	H.263+ in H.320 [Q15-G-04]

An ad hoc report was provided on the progress of work toward the adoption of the H.263+ enhancements into the H.320 suite [Q15-G-04].  The Q.15 experts were pleased with the progress of this activity, noting that white documents have been submitted for decision for revised versions of H.320, H.221, H.230 and H.242 at the May SG16 meeting.  The work on this topic is reported below in Section 2.1.

1.6.2	Error resilience simulation conditions [Q15-G-05]

The work on error resilience simulation conditions has continued to progress [Q15-G-05], and the work and contributions on this topic are discussed below in Section 5.1.

1.6.3	Test model enhancement and software development [Q15-G-06]

A number of developments were reported in this area of activity [Q15-G-06], and the work and contributions on these issues are discussed below in Section 5.

1.6.4	H.263++ development [Q15-G-07]

A number of developments were reported in this area of activity [Q15-G-07], and the work and contributions on this topic are discussed below in Sections 4 and 7.

1.6.5	H.26L development [Q15-G-08]

A number of developments were reported in the H.26L area of activity [Q15-G-08], 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 plans for the Monterey meeting.

1.7	Liaison with Other Organizations [None]

No liaison statements were received at this meeting.

2.0	SUPPORT OF EXISTING VIDEO CODING STANDARDS

2.1	H.320 Adoption of H.263+ [Q15-G-04]

The progress of work on the adoption of H.263+ in H.320 was reported [Q15-G-04].  The relevant drafts for H.320, H.221, H.242 and H.230 were modified at the November Q.11 meeting in Turino.  The draft modifications included clarification of the macroblock and GOB numbering used in H.230 and a review to ensure appropriate uses of “shall” and “should.”

3.0	COORDINATION OF VIDEO CODING NEEDS FOR SYSTEMS

3.1	Joint session with Q.11 through Q.14

Q.15 held a joint session with Q.11 through Q.14 on the afternoon of Wednesday February 17.



The joint session included discussion of the following topics:

Status of H.263+ in H.320 (see above Section 2.1).

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 status of work on video coding for sign language and lip-reading communication (see below Section 6).

Mobile multiplex model for error resilience testing (see below Section 5.1.2).

Third-Generation Mobile systems development (see below Section 3.2).

Discussion of proposals for adoption of various audio codecs into H-series systems (not of particular relevance to Q.15).

3.2	Third-Generation Mobile Systems Development [Q15-G-14]

A contribution was presented regarding the status of work on the development of third-generation mobile telephony networks, i.e., IMT-2000 [Q15-G-14].  It was reported that T1 and TIA TR45.5 (CDMA-2000) in the U.S., ETSI in Europe (the third-generation partnership project: 3GPP), ARIB (Association of Radio Industries and Businesses) in Japan, and ITU-T TG 8/1 are some of the organizations working toward definition of these networks.  The initial goals of the design have been to work out issues for the physical layer transmission methods, and to design voice and packet communication mechanisms.  The IMT-2000 network is expected to support bit rates suitable for multimedia communication service terminals (e.g., 144 kbps, 384 kbps, and 2 Mbps).  It was reported that there may be incompatibility between the methods chosen for standardization in different nations.  The definition of  multimedia system operation has not yet been a primary focus of attention in some of these efforts, but it was verbally reported that ETSI has chosen H.324/M as the multimedia terminal for 3GPP, and that multimedia systems are of increasing interest in the other organizations and are expected to be addressed further when the initial goals are closer to being reached.  The members of Q.11 through Q.15 expressed great interest in the evolution of these networks, and the need to define multimedia terminal systems for operation on them.



Satellite systems for wireless mobile communication were also discussed [APC-1539 / Q11-I-15].  Geostationary satellites with approximately 64 kbps channels having 240 ms one-way delay (user terminal to user terminal) are expected, with 10-6 BER near the center of the beam and Nx10-4 BER near the edge.  The group working on the IMT-2000 satellite part is meeting in March of this year.

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

4.1	Responses to H.26L Call for Proposals

Four basic algorithm designs with test results were presented which appeared strictly directed toward the H.26L project.  These designs are described below in Sections 4.1.1 through 4.1.4.  Other technical proposals which were considered to possibly apply either to the H.263++ or H.26L and discussed below in Sections 4.2 through 4.7.

4.1.1	Balanced Multiple Description Coding [Q15-G-09]

A contribution was presented which described the principles of balanced multiple description coding and its potential for application to video codecs [Q15-G-09].  As opposed to a priority-coding scheme such as the methods used in temporal, spatial and SNR scalability coding, this method can generate separate streams of equally-important information for the generation of each video picture.  Receipt of any one of these streams can provide a basic level of quality, and receipt of more than one can provide an enhanced level of quality.



A method of performing balanced multiple description coding was described.  It consisted of encoding each picture with two coarse scalar quantizers which have their origins shifted by a half step-size relative to each other.  Receipt of either bitstream would provide a coarse representation of a picture, and receipt of both would provide a finer representation by decoding the information in the two bitstreams together to effectively yield quantization with half the step size.  The interframe feedback loop was handled by also quantizing DCT coefficients for the prediction picture (using the same offset coarse quantizers) as well as quantizing and sending the residual difference information (no index information is sent to the decoder for the quantization of the prediction, since the decoder can infer these indices).



A demonstration of the technique was shown in a simple DCT frame-difference video coder (no motion compensation) under 20% packet loss conditions with approximately 20% extra information sent relative to a single-description encoding.  The demonstration showed that the technique did produce a very visible improvement relative to using the DCT frame difference coding without multiple descriptions.



This technique, although still at a preliminary stage of development for video coding, may develop into a robust scheme for robust video transmission.  Some issues, such as how to combine the technique with motion compensation and  switched prediction modes, still need to be addressed.  We look forward to further contributions as this method matures.

4.1.2	Enhanced Telenor Proposal [Q15-G-25]

A contribution was presented which described enhancements to the Telenor H.26L proposal presented in Seoul [Q15-G-25].  The enhanced proposal added several key features, including:

1/3-pixel motion compensation (with a coupling between filter strength and 1/3-pixel position, and four-tap vertical and horizontal interpolation filters designed to avoid the need for “rounding control”)

A 2x2 transform for DC coefficients of 4x4 chroma blocks

Redefined coded-block-pattern coding for chroma

The use of a deblocking loop filter on I-pictures

Prediction using multiple (e.g., five) reference pictures



These features were added to the proposal presented in Seoul [Q15-F-11], which featured:

Variable block-size motion compensation (16x16, 8x8, and 4x4)

A single integerized “7,13,7” 4x4 inverse transform

A single VLC table for all syntactical elements

Enhancements of intra coding

Various other elements



The contribution also illustrated the importance of the first I-picture on R-D performance with fixed step size.



The enhanced proposal provided improved R-D performance (approximately 0.5 dB or more, or approximately 10% in bit rate, not including the gain from enhancing the fidelity of the I-picture) relative to the prior proposal as shown in plots illustrated per our common conditions comparison method.  Relative to the reference anchor, it showed approximately a 1 to 2 dB improvement (approximately 20-40% bit rate savings).



The group asked about the choice of 1/3 pixel motion resolution rather than 1/4.  The proponent responded that the R-D and visual performance of the two were approximately comparable.  The importance of subjective versus objective coding efficiency enhancement was also discussed as a general issue.

4.1.3	Enhanced Strathclyde Proposal [Q15-G-27]

A contribution was presented which reported on an enhancement of the prior Strathclyde H.26L proposal to include residual difference coding [Q15-G-27].  The prior proposal [Q15-F-19] had not included a residual difference coding mechanism, and the addition of this feature improved the PSNR performance significantly.  The resulting performance now appears to be approximately 0.5 dB better than the reference anchor for all QUANT values greater than about 5.  The proposed codec showed the best improvement for scenes with a fixed camera and high-contrast, bright content.



The proposed codec was also described as having very low complexity, and a real-time demonstration

of its ability to operate on an ordinary computer was provided.



The codec performance could probably have been improved by predictive coding of motion vector information, which was not performed in the tested configuration.  The motion representation of the demonstrated codec used four reference pictures to improve coding efficiency relative to single-reference video coding.



Low latency was another emphasized feature of the proposed design.  The demonstrated quality was obtained using an essentially constant number of bits per picture.  The need for methods to compare quality under low latency conditions was expressed, and action was taken on this issue as noted below in Section 5.6.

4.1.4	Wavelet coding with OBMC and Warping [Q15-G-36]

A contribution was provided which described a method of video coding using either overlapped-block motion compensation or control-grid warping for motion compensation of each picture region, followed by residual three-level dyadic wavelet decomposition and coding with the PACC wavelet coding method (Partitioning, Aggregation, and Conditional Coding) based on scalar quantization with an enlarged dead-zone and arithmetic coding [Q15-G-36].  The interpolation method used for motion compensation could be switched between bilinear and higher-order interpolation.



The reported R-D performance of this codec was illustrated as providing a range of approximately 0.5 to 1.5 dB gain (10-30% bit rate savings) relative to the reference anchor, with more gain on intra picture coding.

4.2	Data Partitioned Slice mode for H.263++

Several contributions were presented relating to the proposal of a Data Partitioned Slice mode annex for addition to H.263.  This subject is a Key Technical Area of H.263++ as reported at the Seoul meeting.

4.2.1	Proposed Draft [Q15-G-13]

A proposed text for this new annex was submitted [Q15-G-13], which essentially uses the existing syntax of the slice structured mode of H.263 Annex K, except for separation of the motion vector data from the coefficient data for each slice (with addition of a start marker), use of the coding table of Annex D for motion vectors (regardless of whether or not the Annex D extension of the motion vector range is active), and simplification of the motion vector prediction mechanism.

4.2.2	Test Results [Q15-G-12, Q15-G-23, Q15-G-24]

A set of test results was presented for evaluation of the proposed Data Partitioned Slice mode [Q15-G-12].  The performance of the proposed syntax was measured relative to previously agreed-upon common conditions and anchors (with a forced intra refresh counter of 5 rather than 132).  The test showed a performance gain of an average of approximately 1 dB or more along with a very substantial reduction in the number of lost pictures.  Included in the test was an evaluation of performance relative to the original Annex K slice structured mode, showing an additional performance gain over that of Annex K.  (Simulation experiments using the Annex K Slice Structured mode are further reported in Section 5.1.1 below.)



A cross-verification of the test results for the Data Partitioned Slice mode was provided in another contribution [Q15-G-23].  This cross-verification test also showed a significant performance gain, essentially corroborating the results presented by the proponents in Q15-G-12.  This contribution also discussed a number of relevant issues surrounding the design of this mode, including in particular comments regarding the treatment of the first slice in each picture, byte-alignment of motion markers, and the usefulness of a packet number for each slice.  Issues marked for further investigation in this document included in particular the validity of received values of packet number and macroblock address, and the possibility of the use of unequal error protection methods.  The opinion expressed in the contribution was that the Data Partitioned Slice mode was worthwhile for addition, but may need some further drafting work and testing.



A third set of test results was presented for cross-verification of this proposed feature was also contributed [Q15-G-24].  This work used a decoder provided by UCLA, but used a separate implementation of the encoder so that results would be independent to the extent deemed practical.  The tests concluded that the Data Partitioned Slice mode provided a significant performance gain when compared to agreed anchor conditions under forced intra refresh rates of both 5 and 132.  The reported PSNR improvements were consistent and substantial (apparently a greater degree of gain than that reported by Samsung and UCLA).  A somewhat older version of the syntax may have been used in these tests, and the proponents were asked to examine whether the most recent proposed syntax has affected performance.

4.2.3	Adoption of Draft Annex V

As a result of the three sets of favorable test results and expressions of support for the feature, the group decided to adopt the current draft of this feature [Q15-G-12] for refinement and later approval as an optional mode embodied as a new annex to H.263.  Dong-Seek Park of Samsung and John Villasenor of UCLA were appointed jointly as editors of the draft for this new annex (which is currently planned to become Annex V).

4.3	Enhanced Reference Picture Selection / Long-Term Memory

Several contributions were presented relating to the proposal of an enhanced reference picture selection / long-term memory mode annex for addition to H.263.  This subject is a Key Technical Area of both H.263++ and H.26L as reported at the Seoul meeting.

4.3.1	Proposed Text and Core Experiment Method [Q15-G-18, Q15-G-19]

A proposed text for this new annex was submitted [Q15-G-18], which provides a buffer management method for use of a number of prior reference pictures and alters motion vector coding to provide both a spatial and a temporal offset for each motion compensated region.  Along with this proposal of draft text was provided a description of a core experiment for evaluation of the merits of this feature [Q15-G-19].  The core experiment tested the use this feature for coding efficiency improvement in configurations of 10 or 50 reference pictures of QCIF resolution, and of 5 or 10 reference pictures of CIF resolution.

4.3.2	Test Results [Q15-G-20, Q15-G-33]

Test results for the evaluation of this method were presented [Q15-G-20].  In this test, average bit rate savings of about 10% with 10 reference pictures and 15% with 50 reference pictures were reported to be typical, with the highest gains being at higher bit rates and with more motion, and bit rate savings of up to 60% were reported to have been achieved in special situations.



Cross-verification of the results of this feature was provided in another contribution [Q15-G-33].  This contribution tested the use of 10 reference pictures, and reported similar gains.  The organization which performed the cross-verification expressed support for the adoption of this new proposed mode, as a result of the performance improvement shown in the tests.

4.3.3	Interaction with Error Resilience [Q15-G-26, Q15-G-43]

A contribution was provided which expressed concern regarding the proposed new mode might degrade error resilience performance, based on the idea that the larger number of reference pictures provides an increased probability that some corrupted reference pictures may be used in the coding of new pictures [Q15-G-26].



In response it was noted that this technique had in fact been recently studied (Budagavi and Gibson, Int. Conf. Image Proc. ‘97) for its potential to enhance error resilience performance, based on the idea that the larger number of reference pictures provides an increase in error resilience, since in some cases a picture that is corrupted may not be used as the reference (as opposed to conventional coding, in which any corrupted picture will almost certainly be used as a reference).  A probability model for corruption of pictures was discussed, and a paper describing the error resilience enhancement analysis was provided [Q15-G-43].  This led to a withdrawal of the expressions of concern in light of the new information.  However, the group agreed that error resilience was a highly pertinent issue that should receive further study.

4.3.3	Adoption of Draft Annex U

As a result of the two sets of favorable test results and expressions of support for the feature, the group decided to adopt the current draft of this feature [Q15-G-18] for refinement and later approval as an optional mode embodied as a new annex to H.263.  Thomas Wiegand of the University of Erlangen-Nuremberg was appointed editor of the draft of this annex (which is currently planned to become Annex U).

4.4	Affine Warping

Affine warping was designated as a Key Technical Area of both H.263++ and H.26L as reported at the Seoul meeting, and contributions on this topic were provided.

4.4.1	Affine Warping with 32 Picture Warp Selections [Q15-G-21]

A contribution was provided which described a combination of enhanced reference-picture selection / long-term memory and affine warping [Q15-G-21].  In this method, 32 affine warpings of a reference picture were sent at the picture level.  These affine parameters were used (with cubic interpolation) to create 32 additional reference pictures for use (with a plus or minus two additional motion vector offset) in a manner similar to that used in the draft Annex U described above in Section 4.3.  This method (with and without additional reference pictures as described above in Section 4.3) was tested in coding efficiency performance relative to an H.263+ anchor (with and without additional reference pictures as described above in Section 4.3).  A significant performance gain was seen on some sequences relative to an anchor using approximately the same number of reference pictures.

4.4.2	Affine Warping on Macroblock Basis [Q15-G-29]

A contribution was provided which allowed sending affine warping parameters on a macroblock basis (as distinct from the picture-level method used in Q15-G-21) [Q15-G-29].  This method was against an H.263+ anchor.  This experiment appeared to show a significant gain for the macroblock-structured method, exceeding that of the picture warp method described above in Section 4.4.1.  Coupling this technique with long-term memory prediction (as described above in Section 4.3) may provide further gain, but this method alone appeared to provide approximately an average 30% bit rate savings relative to the anchor.

4.4.3	Request for Proposed Draft [Q15-G-44]

The experts judged the performance results of the affine motion proposals to be very encouraging, and asked the interested parties to confer, conduct further investigations, and to propose a good experiment design and draft text for potential adoption at our next Q.15 experts group meeting as a new Annex to H.263.  Thomas Wiegand, Marta Karczewicz, and Jani Lainema were designate to lead the creation of this draft.  A core experiment design was drafted for this experiment and was registered as a meeting contribution [Q15-G-44].

4.5	IDCT Mismatch Reduction [Q15-G-34]

Today’s DCT-based video coding standards (e.g., H.263 Annex A) provide an imprecise specification of the inverse transform to be used in decoding – specifying only statistical accuracy bounds.  In some situations, especially when Annex J of H.263+ is active (the Deblocking Filter mode), mismatch error can create visible artifacts.  Reducing this mismatch is a designated Key Technical Area of H.263++ as reported at the Seoul meeting.  A contribution was provided which proposed providing an exact integer-based IDCT definition which could eliminate mismatch when both the encoder and decoder implement the same method [Q15-G-34].  A discussion of several issues which surround this concept was provided, including:

The ability to eliminate the forced intra update requirement when using a specified IDCT

Whether a single IDCT should be chosen or several alternative definitions

Whether the chosen IDCT needs to be compliant with H.263 Annex A

A particular IDCT program was provided which is reported to have compliant performance and which may potentially be chosen for this purpose.



The group asks its experts to review this proposal and provide feedback on its content and its open issues at our next experts group meeting.  Three remarks from the group regarding this proposal were that

Perhaps the accuracy spec could simply be tightened rather than specified exactly.

Perhaps the IDCT method could be indicated using Supplemental Enhancement Information for backward compatibility.

Perhaps the IDCT method could simply be announced rather than negotiated.

4.6	Deblocking and Deringing Filters

Two methods for de-blocking and de-ringing filtering were presented, and this topic has been designated as an H.263++ Key Technical Area as reported at the Seoul  meeting.  In one case the design was asked to be considered as loop filter method, and in the other as a post-processing filter.  The assessment of these methods and the comments regarding them should be considered somewhat related.

4.6.1	Loop filtering for de-blocking, de-ringing, and corner-outlier artifacts [Q15-G-10]

A technique was presented which had been presented previously at the Whistler Q15 meeting (Whistler’s Q15-E-22)  and at the Seoul meeting (Seoul’s Q15-F-20) which adaptively filtered the areas of the picture using classifications on the values of coding parameters [Q15-G-10].



For de-blocking, the technique used a set of directional flags to indicate whether blocking artifacts were likely to occur horizontally, or vertically or both, and to filter with varying strength according to these flag classifications.  For de-ringing, similar adaptive means were used as controlled by two flag values.  Special treatment of the classification flags was provided for determining new flags after motion compensation.  In INTRA pictures, a method was provided to detect and correct “corner outlier” pixel values in which the extreme corner of an INTRA-coded block may have a value that unusually deviates from the values of its neighbor pixels in other blocks.



The filter provided a gain in PSNR fidelity performance typically between 0.3 and 0.5 dB, with roughly the same complexity as that of Annex J (approximately 93% of the complexity measured for a non-optimized version of H.263 Annex J).  A demonstration was provided.  It was agreed that the demonstration appeared to show a reduction in artifacts relative to Annex J (without the deringing filter defined in the test model) in some areas (parts of the Hall Monitor sequence, diagonal edges in the Foreman sequence, ringing reduction in the Container Ship sequence, and some artifact reduction in the Paris sequence).



This filter design is used as a post-filter in the MPEG-4 standard’s informative section, and further information about it is available in an article on pages 161-171 of the February ’99 issue of the IEEE Transactions on Circuits and Systems for Video Technology.

4.6.2	Regularized Post-filtering for de-blocking and de-ringing [Q15-G-35]

A post-filtering method was presented using a regularization method with a smoothing constraint applied with four directional smoothness functions [Q15-G-35].  The method provided an iterative filtering approach.  A single filtering method was applied to obtain both a deblocking and a de-ringing benefit.  A consistent PSNR gain was shown as a result of using this filtering method (which is often not seen from post-filtering methods), relative to H.263+ Annex J with and without the de-ringing post-filter of Section 10 of TMN10.



A demonstration of the filtering method’s performance was provided.  There appeared to be some benefit shown (although not a dramatic one), and the filter was reported to have much lower complexity than the combination of Annex J with the TMN10 deringing filter.

4.6.3	Test Model Adoption of Post Filter

The group discussed the performance and complexity associated with these two filter designs, along with the IDCT mismatch issue and the relative benefits of using a loop filter as opposed to a post filter.



The group decided that it was unlikely to want to add another annex to H.263 for an improved loop filter design, at least for the demonstrated complexity and performance for these two filters.  It therefore decided to cease listing loop filtering as a Key Technical Area of H.263++.  However, the group agreed that the test model does not require the same degree of stability as that of the video coding standard itself.  The proponent of one of these filter designs did not wish to pursue it as a test model post filter, and thus Q15-G-10 was withdrawn from such consideration.  The design described in Q15-G-35 was then adopted into the test model for use when Annex J is not in use, due to its benefits in perceptual performance and its low complexity.

4.7	EZW-Structured DCT Coding for H.26L [Q15-G-30]

A contribution was presented which restructured the DCT coefficient filtering structure along the lines of embedded zero-tree wavelet (EZW) coding [Q15-G-30].  The resulting design was presented as offering enhancements in coding efficiency, rate control precision, scalability, and error robustness.  Significant gains in coding performance were reported in both intra and inter coding performance (particularly intra).  Test results and a demonstration of performance were provided.  The test results showing a significant performance gain for some scenes, although the anchor results against which the technique was compared did not appear to be from a current test model design and the results reported were not obtained from decoded bitstreams.  The perceptual performance appeared to have a somewhat less blocky appearance, although it was difficult to see in these demonstration conditions.  The group thought that this method may show promise (as much for its other properties as for its coding efficiency), and thought it to be potentially relevant to H.26L, where more freedom is available for significant restructuring of the codec design.

5.0	TEST MODEL, SOFTWARE, AND ENCODING

5.1	Error Resilience Quality Experiments [Q15-G-05]

The ad-hoc report on error resilience [Q15-G-05] noted several issues, including:

That mobile anchors would be provided by UBC

That mobile anchors require more than just encoded bitstreams (e.g., packetizer, error patterns, decoding error concealment, depacketizer, multiplex simulator, etc.)

That the set of bit rates and error patterns chosen for this work may need to be reviewed

That some error patterns were not available

That more work in regard to Internet packet loss scenarios was needed

That high latency conditions may warrant attention

5.1.1	Slice Structured Coding Experiments [Q15-G-15]

Simulation results were reported for the Slice Structured mode of H.263+ [Q15-G-15] with an intra forced refresh rate of 5 with Annexes D, F, I, J, and T also active.  These tests prompt some observations such as:

The Slice Structured mode and the proposed Data Partitioned Slice mode have approximately the same performance in the absence of errors (i.e., they have essentially similar amounts of overhead although slightly more overhead for the Data Partitioned Slice mode).

The Slice Structured mode appears to provide some gain relative to the anchor without the Slice Structured mode.

The proposed Data Partitioned Slice mode as proposed appears to provide further gain relative to the Slice Structured mode.

The amount of gain provided by the Slice Structure mode and the proposed Data Partitioned Slice mode diminishes as the channel behavior improves (which should be obvious, but may be worth stating nevertheless).

It appears difficult to clearly separate the gains from the error handling mechanism (e.g., the rules for discarding pictures, discarding packets, concealing errors, and making encoder decisions) from the syntactical format.

5.1.2	Packet multiplex simulator for error resilience testing [Q15-G-38, Q15-G-42]

A contribution was provided containing software for the simulation of the effects of an error-prone channel on video data [Q15-G-38].  It simulates the Level 2 mobile multiplex of H.223 Annex B processing video data using Adaptation Layer 3 transmission.  It allows an error pattern file obtained from channel measurements or simulation conditions to be applied to the pseudo-multiplexed bitstream and for the effects of this corruption to be simulated on the multiplexed data.  This new version of the program differs from that presented in Seoul in its handling of large packets.  The previous version was slightly unrealistic in its handling of packets of size 253 and 254 bytes, and it could not handle packets larger than 254 bytes.  The new version submitted will handle packets as large as 65535 bytes (by splitting AL3 packets across multiple mux packets if needed).



We consulted the Q.11/16 mobile experts at this meeting regarding the validity of the model presented in Q15-G-38.  They provided a response [Q15-G-42] which can be summarized as follows:

The mux simulation is basically reasonably realistic.

The mux payload length field can reduce the probability of a lost mux packet due to sync corruption (modifications to the program for this purpose were suggested)

Duplicate headers can be optionally attached to subsequent mux packets, further reducing the likelihood of lost mux packets.



The group is glad to have this expert feedback on the usefulness of our mux simulation program, and will work to take action to incorporate the further suggested improvements in the near future.

5.1.3	Internet / H.323 Video [Q15-G-17]

A contribution was provided which described example methods for video transmission over Internet Protocol networks [Q15-G-17] (to appear, Packet Video ‘99).  Such networks require a large amount of overhead (e.g., 40 bytes) per packet and have effective upper bounds (e.g., 1500 bytes) on packet sizes.  This contribution examined the interplay between packet sizes and structures, error concealment, and encoder decisions.  In particular it:

Proposed a method of compensating a rate-distortion optimized mode decision rule to incorporate packet loss probability and the degree to which a give region will be distorted if data is lost.  This method was judged meritorious by the group and is to be included in the next issued test model document.

Proposed use of the TCON error concealment method for lost information (as already described in the test model document)

Noted that the packetization overhead alone could fill an entire video channel of 28.8 kbps for QCIF pictures at 10 frames pre second if separate packets are used for each GOB.

Proposed a packetization format in which alternating GOBs are placed into two packets (one for even-numbered GOBs and one for odd-numbered ones).  However there was some issue taken with whether or not this packetization scheme (although perhaps a good idea in itself) was compliant with the RTP packetization format specified for H.263 in RFC 2429.  It appeared that the method would only be fully compliant if the Slice Structured mode was active with Arbitrary Slice Ordering submode in effect – not in the GOB-structured scheme as described.



After discussion of the issues involved in video transmission over Internet Protocol networks, the group agreed on a set of common conditions for testing performance in this environment, and these common conditions are described below in Section 5.6.  The rate-distortion optimization technique for error prone environments was adopted into the test model document, and the packetization scheme was also adopted subject to alteration to specify use of the Slice Structured mode (Annex K) with Arbitrary Slice Ordering.

5.1.4	WCDMA Error Patterns [Q15-G-28, Q15-G-41]

Two contributions were provided which made available WCDMA error patterns for error resilience testing use [Q15-G-28, Q15-G-41].  These error patterns should be useful in conducting error resilience experiments.

5.1.5	Mobile Anchor Sequences [Q15-G-31]

A contribution was provided which indicated that anchor sequences were available for error resilience testing according to the previously-agreed common conditions [Q15-G-31].  Various tools for generating the anchor results were provided, and results were reported.  The group greatly appreciates having access to these results.  The contributors indicated that they are also likely to be able to generate anchor sequences for such new common conditions as agreed upon at this meeting.

5.1.6	Using GFID in Error Prone Environments [Q15-G-37]

A contribution was provided that described a potential use of the GFID bits for error resilience tests [Q15-G-37].  The proposal was to use GFID to detect picture header changes in lost headers, and to guess that the picture header change was most likely due to a change in picture type (e.g., intra changing to inter).  However, after discussion, the group decided that since GFID can change for other reasons (e.g., changes in optional mode configurations) it might be risky to simply assume that picture type changes were responsible for GFID changes.  It was therefore decided that this suggested method not be adopted into the test model at this time.

5.2	Control of Frame-Rate [Q15-G-22]

A contribution was provided which described methods for controlling frame rate adaptively during changes in scene motion activity and channel bit rate [Q15-G-22].  The selection of an appropriate frame rate for use in encoding a video sequence is a fundamental part of the design of a video coding system, yet it has not received any previous significant attention in our test model design efforts (more typically we simply pick a frame rate we think is appropriate for experiments using a video sequence, without regard for the fact that a real-time encoder would need to decide on its own what frame rate is appropriate, and would need to do so without prior knowledge of the difficulty of the content of the video sequence).  The design provided attempted to maintain both perceptual visual motion smoothness and adequate picture fidelity while adapting the frame rate for encoding based on the bit rate available for use and the amount of motion in the scene).



The group agreed to adopt a description of this method in the “information capture” section of the test model document, but not to immediately adopt its use into common conditions for experiments.

5.3	Using Chroma Distortion in Test Model Encoding [Q15-G-32]

A contribution was provided which proposed including chrominance distortion measurement in the high-complexity test model reference encoder design [Q15-G-32].  A demonstration was shown to illustrate the usefulness of this technique.  The group agreed to adopt this method into the test model as suggested.  Further investigation is encouraged to determine whether or not inclusion of chrominance distortion in motion estimation is also useful.

5.4	Test Model Drafting [Q15-G-16]

A draft of a new version of the test model was submitted [Q15-G-16] by its editors, Stephan Wenger, Faouzi Kossentini, and Michael Gallant, and Guy Coté.  The structure and details of the document were reviewed.  The group agreed to give the editors authorization to alter the document as needed to clarify it and to capture prior group decisions for enhancing it.  A revised version of the document is to be produced by its editors as the TMN11 output of the meeting.

5.5	De-blocking and de-ringing Decoder Post-Processing [Q15-G-35]

A contribution was provided for enhancing the test model reference design for post-processing filtering [Q15-G-35].  The results of their consideration is described above in Section 4.6.

5.6	Common Conditions for Simulation Testing [Q15-G-39, Q15-G-45, Q15-G-46]

The group discussed common conditions for simulation testing.  Four sets of such common conditions were agreed upon:

Common conditions for coding efficiency tests:  These are to be performed as previously specified in Q15-D-62r1 except that the current version of the test model should be used (including use of chroma distortion).  A motion vector range of plus or minus 32 pixels should be used.  Results with de-ringing post-filtering turned off are mandatory, and those with the post-filtering turned on are encouraged as additional information but are optional.

Common conditions for error resilience tests:  The common conditions for such tests are described in output document Q15-G-46.  Modifications include new error patterns, a new multiplex model, and a reduced set of test sequences.

Common conditions for internet / packet-loss tests: The new common conditions for such tests are described in output document Q15-G-39.

Common conditions for latency comparisons:  The new common conditions for such tests are described in output document Q15-G-45.



It was agreed that proposals for H.26L must show that each issue in the goal set of H.26L has been considered and addressed in their proposal document, and that a good-faith effort has been made at estimating performance on each of these criteria and the additional criteria listed in the goals list for the H.26L project.  However, strict adherence to the common conditions for all four tested criteria are not absolutely required.



This was our first experts group meeting held without a D-1 VTR.  The group discussed the issues surrounding how to conduct the best video performance demonstrations at our meetings without necessarily always having a D-1 on hand.  Having a D-1 at each meeting has often been a problem, and the group decided that having one at meetings is not absolutely necessary.  Members indicated that a D-1 will be available at our Berlin meeting, but that we should not count on one in the future and that demos using methods other than D-1 are acceptable.



Members are asked to bring demonstration data to the next meeting in the following format: a PC-based CD-ROM, containing a single file for each video sequence in the format of Y, then CB, then CR (unsigned byte) for the first picture, then Y, then CB, then CR for the next picture, and so on.  Appropriate software and computer hardware will be available at the next meeting to play such sequences on a large CRT.

6.0	SIGN LANGUAGE AND LIP READING APPLICATIONS

6.1	Sign Language and Lip Reading Application Profile [Q15-G-40, Q15-G-47]

A draft was provided on the use of video coding in sign language and lip reading applications [Q15-G-40].  The group decided that it would generally like to have the drafted content adopted in some form by the ITU-T.  The current plan envisioned by the group for this is as follows:

The document should become a supplement to the H series rather than an appendix to H.263, since its content is relevant when using essentially any particular video codec design, not just H.263.  The further work on standardization of this draft should proceed by Question 9 (Accessibility to Multimedia for People with Disabilities – Rapporteur G. Hellstrom) and should be coordinated with Question 15.

An appendix to H.263 should be added to refer to this new supplement when it is approved.  A draft of such an appendix was submitted at the meeting [Q15-G-47].

The document makes a reference to a particular video sequence data set which is available on the PictureTel informal ftp site (ftp://standard.pictel.com/video-site/sequences/irene).  However, if this data set is to be referenced in a formally-approved document such as an appendix to a Recommendation, then it should probably be made available in a more official manner from the ITU-T itself.  The current informal outside archiving of the data set may be inappropriate for a data set referenced in a published Appendix to a Recommendation.  The ITU-T TSB will be consulted regarding the potential difficulty of having the ITU itself make this electronic data set available.  The issue of the existence of a copyright on this data set also needs to be addressed in the ITU archiving and publishing process evaluation.

7.0	WORKPLAN FOR H.263++

7.1	Status of Work [Q15-G-07]

As reported in the ad hoc report on H.263++ enhancement efforts, five of the seven prior Key Technical Areas (KTAs) of H.263++ development were addressed in contributions to this meeting [Q15-G-07].

7.2	Schedule and KTAs

Two of the KTAs were adopted as draft annexes for H.263 version 3 at this meeting:

Data Partitioning Slice mode (Annex V), see Section 4.3 above.

Enhanced Reference Picture Selection mode (Annex U), see Section 4.2 above.



Two additional KTAs had contributions at this meeting which appear to show interest and increasing maturity for the proposed features.  Further refinement and consideration of these proposals is requested:

Affine Motion Compensation, coordination with Thomas Wiegand, Jani Lainema, and Marta Karczewicz requested.  See Section 4.4 above.

IDCT Mismatch Reduction, coordination with Barry Andrews requested.  See Section 4.5 above.



One additional KTA remains of interest to the group despite a lack of contributions at this meeting:

Error Concealment (Normative or Informative), coordination with Stephan Wenger requested.



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.



The group discussed whether all proposed H.263++ modifications must proceed on the same schedule, and decided that this was not necessary, although it was desirable.  The group also discussed the issue of whether H.263 would continue to be incrementally enhanced indefinitely, and decided that we should soon begin to turn our primary focus toward H.26L.  The plan adopted by the group was therefore that we do not expect to adopt further new proposals of optional incremental enhancements to H.263 after Determination of the current round of draft annexes (Determination target date February 2000).  However, proposals that have already begun collaborative KTA development by that time may continue to be refined and evaluated for later Determination.



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�May ‘99�Study Group���Q15-H�Aug ‘99�Experts�Last Formal Draft Adoptions��Q15-I�Nov ‘99�Experts�Final Draft for Determination��SG16-5�Feb ‘00�Study Group�Determination��Q15-J�Apr ‘00�Experts�Bug-checking��Q15-K�Jul ‘00�Experts�Final Draft for Decision��SG16-6�Nov ‘00�Study Group�Decision��

TABLE 4

H.263++ Key Technical Areas

Key Technical Area�Example Relevant Document(s)�Status�Editors / Coordinators / Proponents��Error Resilient Data Partitioning�Q15-G-12�Q15-G-13�Q15-G-23�Q15-G-24�Draft Adopted�Annex V�Dong-Seek Park�John Villasenor�(Annex editors)��Enhanced Reference Picture Selection�Q15-G-18�Q15-G-19�Q15-G-20�Q15-G-33�Draft Adopted�Annex U�Thomas Wiegand�(Annex editor)��Affine Motion Compensation�Q15-G-21�Q15-G-29�Q15-G-44�In collaborative proposal development�Thomas Wiegand�Jani Lainema�Marta Karczewicz�(KTA coordinators)��IDCT Mismatch Reduction�Q15-G-34�One proposal received�Barry Andrews�(proponent)��Error Concealment�(normative or informative)�None�No proposals received�Stephan Wenger�(proponent)��

8.0	WORKPLAN FOR H.26L

8.1	Status of Work [Q15-G-08]

The H.26L project continued to progress with several technical proposals at this meeting, including in particular:

Q15-G-09 on balanced multiple description coding

Q15-G-25 on the Telenor H.26L coding design using variable block size motion compensation and 4x4 difference coding

Q15-G-27 on the Strathclyde Coding Transform coding method

Q15-G-36 on the PACC wavelet coding method with overlapped block motion compensation and control grid interpolation

Q15-G-30 on EZW-structured DCT coding

In addition to these proposals which were specifically targeted for H.26L, many of the other technical contributions also may apply to H.26L as well.



The Q.15/16 Rapporteurs group expressed its gratitude to all the proponents for their submission of H.26L proposals, and all the members of the group were encouraged to further contribute toward progress on the H.26L project.

8.2	Requirements for Video Streaming [Q15-G-11]

A contribution was received providing guidance for the H.26L project in regard to the codec requirements for video streaming [Q15-G-11].  Streaming was defined as real-time play (as opposed to download and play) of video content, but perhaps with relatively high delay.



Media streaming has become very popular on the Internet, with thousands of radio stations broadcasting, hundreds of thousands of server sites, and ten of millions of registered players.  A number of codec features can be supported in such environments, including asymmetric processing, inhomogeneous bit allocation, long termporal-axis analysis windows, retransmission of lost packets, error correction coding, dejittering of decoding time, dynamic switching of stream rates, CPU power scalability, bandwidth scalability, random access, etc.  The properties desired for a video streaming codec being primarily to have high compression / low complexity decoding and packet-oriented (large packet, e.g., 0.5 to 1.5 kbytes per packet) operation over a wide variety of bit rate and channel characteristics (including mobile channels).

8.3	Schedule, KTAs, and Functionality Development Areas

The H.26L effort has continued to move forward in expectation of achieving the goals of H.26L with further improvement by collaborative effort, although no particular proposal fully meets all the requirements for H.26L at this time.



According to the discussion on the similarities in technical natures of H.26L proposals realized during the evaluation of proposals, Key Technical Areas of interest by H.26L proposals were identified as follows:

Six Key Technical Areas of interest for the H.26L project have been identified as described below:



Inter frame prediction coding

(1) Variable-size block-based segmentation

  - Quad-tree like decomposition of frame

  - Small block size to 8x8, 4x4

(2) Long-term memory

  - increase candidates of reference materials for prediction

  - combination with other prediction scheme (e.g., affine warping)

(3) Affine motion model

  - adoption of six parameter affine motion model

  - coding method and syntax of affine motion parameters

  - searching of affine motion parameters



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

(4) 16-sampled waveform coding (4x4)

  - coding with smaller block size than 8x8 DCT

(5) VQ, EZW with DCT, multiple waveform coding

  - adoption of (variable-dimension) VQ scheme

  - embedded EZW structured coding

  - selection from multiple coding modes



Intra frame coding

(6) Directional (pixel-prediction) Intra coding

  - Improvement of prediction in Intra coding

  - Consideration of activity direction of picture

Note: Coordination with JPEG-2000 to obtain an information of the state of the art of Intra coding technology would be helpful.



Functionality development areas to be covered by H.26L were also discussed.  All functionalities listed in the H.26L requirement document should be finally supported by H.26L standard. We agreed upon the following list, which shows the functionality area to be worked on in the H.26L development process.



(a) High compression performance

  - capable of 50% or greater bit rate savings w.r.t. ’98 H.263v2 (DFIJT) 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 conv svcs�  - 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



The current project status can be summarized as follows:

Significant progress on compression performance:�	Approximate potential of 50% bit rate savings (relative to H.263+DFIJT)�	Performance improvement maintained at high bit rates

Can be achieved with “clean back-to-basics” approach

Full specification of decoding expected

Still need progress on other aspects:�	Study and progress on delay characteristics�	Error resilience�	Network friendliness�	Complexity scalability



Note the remarks regarding H.26L work in Section 5.6 on Common Conditions, and in Section 7.2 on H.263++ development.  Proposers of H.26L content at future meetings are also asked to describe the relationships between their work and other proposals, and to seek common ground so that this project can move into a collaborative phase as soon as possible.



Regarding the time schedule of H.26L project, we altered the time schedule at this meeting to reflect the lack of adoption of a draft at this time.  The current H.26L workplan schedule is 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�Modified Workplan Adopted��SG16-2�26 Jan ‘98�SG16�Issue Call for Proposals��Q15-D�21 Apr ‘98�Experts���Q15-E�21 Jul ‘98�Experts���SG16-3�14 Sep ‘98�Study Group���Q15-F�3 Nov ‘98�Experts�First Formal Evaluations��Q15-G�16 Feb ‘99�Experts���SG16-4�May ‘99�Study Group���Q15-H�Aug ‘99�Experts�First Draft Text and Test Model��Q15-I�Nov ‘99�Experts���SG16-5�Feb ‘00�Study Group���Q15-J�Apr ‘00�Experts���Q15-K�Jul ‘00�Experts�Final Major Feature Adoptions��SG16-6�Nov ‘00�Study Group���Q15-L�Apr ‘01�Experts���Q15-M�Jul ‘01�Experts���SG16-7�Aug ‘01�Study Group�Determination��Q15-N�Oct ‘01�Experts�Bug-Checking��Q15-O�Jan ‘02�Experts�White Document Generation��SG16-8�May ‘02�Study Group�Decision��

9.0	CLOSING SESSION

9.1	Presentation and Review of Results of Meeting Sessions [Q15-G-13, Q15-G-16, Q15-G-18, Q15-G-40, Q15-G-42, Q15-G-44, Q15-G-45, Q15-G-46, Q15-G-47, Q15-G-48]

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-G-13, Q15-G-16, Q15-G-18, Q15-G-40, Q15-G-42, Q15-G-44, Q15-G-45, Q15-G-46, Q15-G-47, and the meeting report itself Q15-G-48.

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

The group did not send any liaison statements or collaborative letters as a result of this meeting.

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 Dr. Istvan Sebestyen, the meeting host representative from the IMTC for their excellent support, and the meeting was closed at approximately 11:00 a.m. on Friday February 19.
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SEVENTH MEETING OF ITU-T Q.15/SG16

ADVANCED VIDEO CODING EXPERTS GROUP

FEBRUARY 16-19, 1999

MEETING PLAN

1.0	Opening plenary

1.1	Organizational items

Meeting logistical information

Generating attendee list				Q15-G-02

Reviewing experts list					Q15-G-03

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

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

1.2	Review of previous meeting report

Sixth Q15/16 Experts Group meeting, 3-6 November, Seoul, Korea				   		Q15-G-01 (Q15-F-49)

1.3	Document review						Q15-G-00

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

1.5	Future meeting plans

SG 16 “4”: 17-28 May, 1999, Santiago Chile (www.ict.uchile.cl/itu-t.sg16, http://www.itu.int/itudoc/itu-t/com16/coll/index.html, delayed contribution deadline May 5)

Q.11-15/16: 10-13 August, 1999, Berlin, Germany (Host: TELES AG)

1.6	Report of ad hoc committees

H.263+ in H.320 (Smita Gupta)				Q15-G-04

Error Resilience Simulations (Stephan Wenger)		Q15-G-05

Test Model and software development (Keiichi Hibi)	Q15-G-06

H.263++ development (Gary Sullivan)			Q15-G-07

H.263L development (Keiichi Hibi)				Q15-G-08

1.7	Liaison statements and collaborative letters received

None

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

2.1	H.263+ in H.320							Q15-G-04

3.0	Coordination of Video Coding Needs with Other Organizations

3.1	Video Coding needs in Q.11-14 Terminal Systems	Joint Q.11-14

3.2	Video in Third-Generation Mobile Networks		Q15-G-14

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

4.1	H.26L proposals

Balanced Multiple Descriptions for H.26L		Q15-G-09

Telenor H.26L proposal					Q15-G-25

Strathclyde coding transform proposal		Q15-G-27

Wavelet coding with OBMC and warping		Q15-G-36

4.2	Data Partitioning for H.263++�				Q15-G-12, Q15-G-13, Q15-G-23, Q15-G-24

4.3	Enhanced Ref. Pic. Selection / Long-Term Memory

Without Affine Warping�			Q15-G-18, Q15-G-19, Q15-G-20, Q15-G-33

Interaction with error resilience			Q15-G-26, Q15-G-43

4.4	Affine Warping			Q15-G-21, Q15-G-29, Q15-G-44

4.5	IDCT mismatch reduction					Q15-G-34

4.6	Deblocking and de-ringing filters

Loop Filtering						Q15-G-10

Post-Filtering						Q15-G-35

4.7	EZW-Structured DCT coding				Q15-G-30

5.0	Test Model, Software Development, and Performance Optimization Q15-G-06

5.1	Error resilience quality experiments				Q15-G-05

H.263+ slice structured coding mode experiments		Q15-G-15

Packet mux simulator for mobile error resilience testing�							Q15-G-38, Q15-G-42

Internet/H.323 video						Q15-G-17

WCDMA error patterns				Q15-G-28, Q15-G-41

Mobile anchor sequences					Q15-G-31

Using GFID							Q15-G-37

5.2	Control of encoding frame rate					Q15-G-22

5.3	Using chrominance distortion for high-complexity test model	Q15-G-32

5.4	Test model drafting							Q15-G-16

5.5	Decoder Post-Processing Enhancement

Deblocking & Deringing						Q15-G-35

5.6	Common Conditions for Simulation Testing�						Q15-G-39, Q15-G-45, Q15-G-46

6.0	Video coding for sign language and lip reading use	Q15-G-40, Q15-G-47

7.0	Workplan for H.263++						Q15-G-07

8.0	Workplan for H.26L							Q15-G-08

8.1	Requirements for Streaming				Q15-G-11

9.0	CLOSING PLENARY

9.1	Presentation and review of results of meeting sessions

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

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@listserv.iterated.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�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+ 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+ extensions using the test model specification for those outside the ITU-T Q15/SG16 group if possible

draft an implementers guide, informative appendix, or other such information to give good examples to users of the standard if necessary

The technical areas relevant to the ad-hoc activity are

pre- and post- processing

rate control issues

other encoder-specific content such as motion estimation methods, motion vector search ranges, mode decision mechanisms, etc.

evaluation of technology to realize a low-complexity codec (especially for an encoder)

define experimental conditions and/or new video sequences to provide good demonstrations of the performance of various methods

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



Membership:



K. Hibi, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjøntegaard�P. Boissonade�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 consider the need for adopting additional incremental enhancements to Recommendation H.263 beyond those in H.263+.

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



Membership:



G. Sullivan, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjontegaard�P. Boissonade�M. Dahlqvist�B. Dobrin��T. Einarsson�R. Fryer�T. Gardos�S. Gupta��G. Hellström�K. Hibi�M. C. Hong�A. Hourunranta��C. Huang�M. Karczewicz�A. Kaup�M. Kerdranvat��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�M. Nilsson�K. O’Connell�J. Paulin��C. Quist�R. Schaphorst�J. C. Schmitt�I. Sebestyen��R. Sjöberg�H. Tanaka�Y. Tomita�T. Wiegand��M. Whybray�K. Zhang���������

D.4	H.26L Development

The goals of this group are:

Enhance the “Common Conditions” for Testing.

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

Refinement of an H.26L Requirements Document.

Refinement of the issued call for proposals for H.26L video coding algorithm.

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

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



Membership:



K. Hibi, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjontegaard�P. Boissonade�M. Dahlqvist�T. Einarsson��R. Fryer�T. Gardos�G. Greenbaum�S. Gupta��P. Haavisto�B. Haskell�G. Hellström�K. Hibi��M. C. Hong�C. M. Huang�D. G. Jeong�Y. A. Jeong��M. Karczewicz�A. Kaup�M. Kerdranvat�C. W. Kim��D. S. Kim�J. Kim�G. Klungsøyr�J. Lainema��G. Liang�K. Lillevold�S. Lin�D. Lindbergh��P. List�M. Luomi�J. Mason�A. Nakagawa��T. Nakai�Y. Nakaya�W. Niem�M. Nilsson��K. O’Connell�D. S. Park�J. Paulin�C. Quist��R. Schaphorst�J. C. Schmitt�I. Sebestyen�N. Shroff��R. Sjöberg�G. Sullivan�H. Tanaka�Y. Tomita��M. Whybray����������
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