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Question 15/16:	Advanced Video Coding



Working Party 3/16 addressed Question 15/16 under the chairmanship of Mr. Gary Sullivan (PictureTel/USA).  



The goals of this meeting were to review the proposed draft text for Amendment 5 of H.262 with the intention of seeking determination at the closing Plenary of the SG16 meeting, and to coordinate with Q.11 regarding the review of the proposed draft text for adoption of H.263+ (H.263v2) enhancements in H.320, H.221, H.230, H.242, and with Q.13 regarding H.263v2 packetization in H.225.0.



The video coding area (Q.15/16) within WP3 currently has two significant ongoing activities, H.263++ and H.26L.  The H.263++ development effort is intended for near-term standardization of enhancements to produce a third version of the H.263 video codec for real-time telecommunication and related non-conversational services. The H.26L development effort is intended for identifying new video coding technology beyond the capabilities of incremental enhancements to H.263, for longer-term standardization.  In addition to this focus on future needs, Q.15/16 is tasked with maintaining any needs regarding the existing prior video coding standards (H.261, H.262, and H.263, and presumably H.120, as necessary).  A report on the activities undertaken in regard to Q.15/16 at this SG16 meeting is included in the sections below.



Documentation



Input Documents



White Contributions:



None necessary for Q.15 consideration.



Delayed Contributions: 



None necessary for Q.15 consideration.



Temporary Documents

Number�Source�Title��TD (G) 02�SG13�LS re: GII project coordination��TD (G) 10�MPEG�LS re: Interoperability tests between H.263 and MPEG-4��TD (G) 12�SG11�LS re: IMT-2000 coordination��TD (G) 14�SG15�LS re: Use of multimedia in ADSL��TD (G) 15�MPEG�LS re: Publication of ISO/ITU common text��TD (G) 16�SG12�LS re: Draft P.931 and measurement MM delay, sync & frame rate��TD (G) 17�SG12�LS re: Updated work plan for Q.10,11/12 of SG 12��TD (G) 22�MPEG�LS re: Support MPEG-4 video in H.324��TD (G) 23�ITU-R WP 11B3�LS re: Report on computer technology for TV broadcasting applications��TD (G) 24�JRG GII�Report 3rd JRG on GII��TD (G) 26�Q15 Rapp.�Draft Amendment 5 (High Level for 4:2:2 Profile) to common text recommendation H.262 | IS 13818-2 (MPEG-2 video)��TD (G) 35�Q9 Rapp.�Draft supplement to H.263 – Application profile: Sign language and lip reading real time conversation usage of low bit rate video communication��TD (3/16) 01�ITU-R TG 8/1�LS re: Speech and MM coding for IMT-2000��TD (3/16) 07�MPEG�LS re: Video coding and video verification tests��TD (3/16) 11�WP3 Chair�Agenda and schedule for WP3/16��TD (3/16) 15�WP3 Chair�Documentation for Working Party 3/16 (as of 14 September 1998)��TD (3/16) 16�Q15 Rapp.�Meeting Report of the Fifth Meeting (Meeting E) of the�ITU-T Q.15/16 Video Coding Experts Group - Whistler, British Columbia, Canada, 21-24 July, 1998�(Study Period 1997-2000)��TD (3/16) 17�Q15 Rapp.�Proposed Agenda for Q.15 meeting of WP3 September 1998��TD (3/16) 19�Q15 Rapp.�Status Report for Q.15 meeting of WP3 September 1998��

Output Documents



Number�Source�Title��TD (G) 26�Q15 Rapp.�Draft Amendment 5 (High Level for 4:2:2 Profile) to common text recommendation H.262 | IS 13818-2 (MPEG-2 video)��TD (G) 32�Q12 & Q15 Rapps.�LS reply to MPEG on publication of the common text standards��TD (3) QQ�Q15 Rapp.�LS reply to MPEG on harmonization of video coding standards and Q.15/16 activities See TD (P) 63��TD (3) 31�Q15 Rapp.�LS reply to SG12/Q.10&Q.11 on audiovisual quality assessment and Q.15/16 activities See TD (P) 63��TD (3) QQ�Q15 Rapp.�LS reply to SG15/Q.4 on video codecs for xDSL use and Q.15/16 activities See TD (P) 63��TD (3) QQ�Q15 Rapp.�LS reply to ITU-T TG8/1 & ITU-T WP3/11 on multimedia video codecs for IMT-2000 and Q.15/16 activities See TD (P) 63��

Summary



Amendment 5 to Recommendation H.262 was forwarded for determination by SG 16 as TD (G) 26, and issues of coordination between Q.15 and other Questions and organizations were addressed.  Plans were discussed and formed for future work activities.



Results



The Q.15/16 group adopted the following agenda:

Opening of the meeting

Review and approval of the agenda	[TD (3) 11], [TD (3/16) 17]

Feedback from SG16 and WP3 meetings

Organization of the work

Objectives for this meeting for Q.15	[TD (3) 17]

Document review	[TD (3) 15]

Interim Activities and plans for meeting	[TD (3/16) 16], [TD (3/16) 19]

Review of incoming liaison statements

From SG11 re GII project	[TD (G) 02]

From MPEG re MPEG compatibility with H.263	[TD (G) 10]

From SG13 re IMT-2000 project	[TD (G) 12]

From SG15 re multimedia on ADSL	[TD (G) 14]

From MPEG re ISO/ITU common text publication	[TD (G) 15]

From SG12 re Draft P.931 delay, sync, frame rate	[TD (G) 16]

From SG12 re workplan for Q.10,11/12	[TD (G) 17]

From MPEG re MPEG-4 visual in H.324	[TD (G) 22]

From ITU-R WP11B3 re computer tech. for TV b’cast	[TD (G) 23]

From JRG GII	[TD (G) 24]

From ITU-T TG 8/1 re MM codecs in IMT-2000	[TD (3) 1]

From MPEG re MPEG-4 compat. with H.263�                      & MPEG-4 video verification tests	[TD (3) 7]

H.262 Am 5 (HL for 4:2:2, WG11 completion 02/99)	[TD (G) 26]

Consideration of H.262 doc. handling (Am’s 3, 4 & 5 pub.) 	[TD (G) 15]

Discussion of other issues in deployment and support of prior video coding standards

Discussion of test model, software, encoding optimization, simulation conditions, and performance analysis

Coordination with Q.11,12,13,14 [Joint Session 16:00 Thursday 17 September] including consideration of:

Revision of H.320, H.221, H.230 and H.242 for H.263v2

Mobile video needs in H.324/M

Packetization of H.263 in H.225.0

IMT-2000 mobile multimedia using H.324/M

MPEG-4 in H.324

Document handling issue for H.262 (Am 3,4,5) and H.222.0 (Am 3,4,5,6)

Coordination of terminal recommendations with video coding projects H.263++ (H.263v3) and H.26L

Progress and planning for H.263++ (H.263v3) project

Progress and planning for H.26L project

Discussion of sign language and lip reading aspects of video coding

Drafting and review of outgoing liaison statements

Future meeting plans

H.262 Amendment 5 (High level 4:2:2 profile)

We recommend that SG 16 determine the text of Amendment 5 to H.262 (High Level for 4:2:2 profile), as found in TD (G) 26.

Review of prior meeting report and status of work

The meeting report TD (3) 16 of the Q.15 Rapporteur’s meeting in Whistler, British Columbia during 21-23 July and the status report TD (3) 19 of Q.15 activities were reviewed and approved.

Joint discussions with Q.11,12,13,14,15

A joint session was held with Q.11, 12, 13, 14, and 15 at 16:00 on Thursday, September 17, to discuss coordination issues.  Highlights of that discussion are described in this section.

Revision of H.320, H.221, H.230 and H.242 for H.263v2

The work in Q.11 on the adoption of H.263v2 into the H.320 suite was reported to be progressing well, with determination of the necessary revisions expected at this meeting.

Mobile video needs in H.324/M

Further work was called for on assessing and enhancing the capabilities of H.324/M mobile terminals.  In particular there is a need for a good simulator of the H.324/M mobile mux for use in this work.

Packetization of H.263v2 in H.225.0

It was reported that although the method of packetizing H.263v2 bitstreams for use in H.225.0 was technically stable, the coordination of the schedules in the IETF and in SG16 may necessitate redetermining this new annex of H.225.0 to allow SG16 to have time to obtain the final reference RFC number from the IETF.



[Revision: Later in the meeting the RFC number (2429) did arrive from the IETF, and the new packetization was decided.  Also see TD (P) 90]

IMT-2000 Mobile multimedia

The need for terminals and codecs designed for IMT-2000 mobile multimedia use was discussed, and it was agreed that the members should assess and provide information about the suitability of the SG 16 standards for this application.

MPEG-4 Visual in H.324

Q.11 reported that it had reviewed the proposal D.206 to include the future MPEG-4 Visual standard in H.324 and had adopted a plan to determine text for changes to H.245v5 to accommodate this codec in the H.324 system (decision at April/May 1999 SG 16 meeting).

Common Text Document Handling for H.262 and H.222.0

The group discussed the coordination of scheduling of amendments to H.262 and H.222.0 with ISO/IEC JTC1 as addressed in TD (G) 15.  It was reported that a significant delay had been experienced in the publication of the amendments approved  (Amendments 3 and 4 to H.262 and Amendments 3 and 4 to H.222.0) at the Jan/Feb meeting of SG 16, but that it appears that the future work on these recommendations is synchronized well in SG 16 and JTC1 (as long as the time between decision and publication can be kept to a minimum).  In particular, Amendment 5 to H.222.0 will be decided, and Amendment 5 to H.262 and Amendment 6 to H.222.0 will be determined at this SG16 meeting.

Future Work Items

The status of the Q.15 H.263v3 and H.26L projects were discussed, and Q.11 reported on its plan for an H.32L terminal project with a similar schedule.  Q13 reported its work on “single use device” specifications in H.323 (not at present including video use).

Planning and Work on H.263++

The current workplan of the H.263++ project is provided in Annex Q15.A.



The group discussed the current status of work on H.263++ and recalled the eight key technical areas that have been shown to the group in this category that appear to be promising for further investigation:

Error resilient data partitioning

4x4 motion compensation and DCT

Adaptive quantization

Reference picture selection enhancement

Scalability enhancement

IDCT mismatch reduction

Deblocking and deringing filters (normative or informative)

Error concealment (normative or informative)



However, although these areas appear worthwhile for investigation, none of them have appeared to be fully mature yet in terms of having both a sufficiently stable technical content proposal and a high level of proven effectiveness and necessity confirmed by an independent implementation experiment.  Thus we have not yet created a draft for H.263v3 technical content.

Planning and Work on H.26L

The current workplan of the H.26L project is provided in Annex Q15.A.  The H.26L project appears to be on track, and will continue to be led by our Associate Rapporteur, Mr. Keiichi Hibi.  A significant milestone for this project is scheduled for our next rapporteur’s group meeting, at which technical proposals are expected for H.26L (as planned in the call for proposals issued at the Jan/Feb meeting of SG 16).



Liaison Statements



Five output liaison statements were generated regarding Q.15 work:

To ISO/IEC JTC1/SC29/WG11 (MPEG) regarding publication of the common text standards H.222.0 | IS 13818-1 and H.262 | IS 13818-2 (a joint issue for Q.12 and Q.15).  We expressed our efforts to facilitate timely publication of updates to these common text standards.

To ISO/IEC JTC1/SC29/WG11 (MPEG) regarding harmonization of video coding standardization and Q.15/16 activities. We expressed appreciation for the adoption of compatibility between MPEG-4 visual and H.263 baseline, and described the Q.15/16 scope and workplan.

To SG12/Q.10 and Q.11 regarding audiovisual quality assessment and Q.15/16 activities.  We expressed appreciation for their information about their work progress, and described the Q.15/16 scope and workplan.

To SG15/Q.4 regarding multimedia video codecs for xDSL use and Q.15/16 activities.  We described the applicability of current and future SG16 video codecs for xDSL use, and described the Q.15/16 scope and workplan.

To ITU-T TG8/1 and ITU-T WP3/11 regarding multimedia video codecs for IMT-2000 use and Q.15/16 activities. We described the applicability of current and future SG16 video codecs for IMT-2000 use, and described the Q.15/16 scope and workplan.



SENT��TD

/16�

Topic/Title�

To�

Purpose�Q./16

Assigned��

32 (G)�Publication of common text standards�ISO/IEC JTC1/SC29/WG11�Reply�12 & 15��QQ (3)�63 (P)�Harmonization of video coding standardization and Q.15/16 activities�ISO/IEC JTC1/SC29/WG11�Reply�15��31 (3) �63 (P)�Audiovisual quality assessment and Q.15/16 activities�SG12/Q.10 and Q.11�Reply�15��QQ (3) �63 (P)�Multimedia video codecs for xDSL use and Q.15/16 activities�SG15/Q.4�Reply�15��QQ (3) �63 (P)�Multimedia video codecs for IMT-2000 and Q.15/16 activities�ITU-R TG8/1 & ITU-T WP3/11�Reply�15��



Future work



The basic schedules for our future work are outlined in Annex Q15.A.



The experts from Question 11 have asked to collaborate closely with us regarding the use of video communication on mobile networks.  We hope to make progress toward that goal of coordination coordinating closely with Q.11 experts at our rapporteurs group meeting in February.



The experts agreed to further consider the needs of video coding for sign language and lip reading communication, and in particular to review the contribution TD (G) 35 provided by the Q.9 rapporteur on that subject during future work.



The primary means of document distribution within the Q15/16 Video Coding Experts Group is electronic, and our documents can be found on an ftp site that is maintained by Gary Sullivan of PictureTel:

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

This information is also linked to PictureTel’s broader standards web site:

	http://standard.pictel.com/

The group conducts its email conversations over an email reflector that is graciously maintained by Michael Zeug of Iterated Systems:

	itu-adv-video@listserv.iterated.com

Requests for subscriptions and “unsubscriptions” for this email reflector should be sent to the list manager:

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

The address of the email reflector maintained within the TIES system (tsg16q15@ties.itu.int) is included in the addresses for email to the itu-adv-video list as well, to ensure that those subscribing to the ITU-maintained list receive all group communcations.



We plan two interim rapporteur’s group meetings between the September ’98 and May ’99 meetings of SG 16.  These plans are shown below.  The group plans to also continue the ad-hoc activities created at the Whistler meeting and described in the report of that meeting (H.263v2 packetization, H.263v2 in H.320, error resilience simulation conditions and evaluations, achieving compatibility between MPEG-4 and H.263, test model enhancement and software development, H.263++ development, and H.26L development).  Samsung has offered to host the first of the two interim meetings in Seoul, Korea, and Ascend has offered to host the second of these two meetings in New Jersey.  Judging by the level of interest in our prior work, we are expecting attendance at the two interim meetings of perhaps 25-35 people (generally widely scattered in geographical representation).





Tentative Dates�Tentative Host/Place�Question�Detailed agenda items��Nov 3-6�Samsung / Seoul�Q.15�Further the work toward H.26L long-term coding standard, including evaluation of technical proposals received in response to call for proposals issued at Jan/Feb SG 16 meeting

Further the work toward “H.263++” extensions for future determination, with possible drafting of H.263++ extensions for adoption

Coordination of video coding needs for Q.11-14/16 standards

Study of H.263v2 capabilities and limits

Particular study of video coding for packet network and mobile applications

Coordination of relationship with video coding technology in ISO/IEC JTC1 SC29/ WG11

Consideration of video coding needs for non-conversational services (e.g., TD (G) 35)

Consideration of video coding needs for users of sign-language and lip-reading

Maintenance of existing ITU video coding standards (H.120, H.261, H.262, H.263)

Consideration of technology for compressed digital-to-digital video format bit rate reduction

Other business as necessary for Q.15��Feb 23-6�Ascend / New Jersey�11-15�Continuation of agenda items shown above for November meeting��



�Annex Q15.A �Terms of Reference for Advanced Video Coding Activities





			



Q15.A.1  Scope

The goal of this Question is to produce advanced moving image coding methods appropriate for conversational audio/visual services.  However, moving image coding should also consider applications for non-conversational services.  This Question will focus on advanced techniques leading to significant quality and performance improvements.  Video coding standardization needs will be investigated for multimedia systems without regard to transport type (GSTN, N-ISDN, B-ISDN, LAN, Mobile, Internet).  The Question will also include maintenance issues regarding existing video coding standards.



Q15.A.2  Current Projects

Two advanced video coding projects designated as H.263++ and H.26L have been developed:

H.263++ is to improve the performance of H.263 by means of incremental extensions to the H.263 algorithm.  The target date for decision of H.263++ extensions is around late in the year 2000.  The workplan schedule for the H.263++ project is shown below.

H.26L will investigate new video coding algorithms with the objective of achieving a significant improvement in performance relative to the best available version of H.263.  The target date for decision of a new H.26L recommendation is around the middle of the year 2002.  The workplan schedule for the H.26L project is shown below.

The activities for this Question will continue the work on both H.263++ and H.26L.  Both of these activities relate closely to work being conducted within the MPEG-4 project of ISO/IEC JTC1 WG11/SC29, and should be coordinated closely with that effort, including liaison communication.



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�First Formal Draft Adoptions��Q15-G�23 Feb ‘99�Experts�Last Formal Draft Adoptions��SG16-4�May ‘99�Study Group���Q15-H�Jul ‘99�Experts���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��

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�23 Feb ‘99�Experts�First Draft Text and Test Model��SG16-4�May ‘99�Study Group���Q15-H�Jul ‘99�Experts���Q15-I�Nov ‘99�Experts�Final Major Feature Adoptions��SG16-5�Feb ‘00�Study Group���Q15-J�Apr ‘00�Experts���Q15-K�Jul ‘00�Experts���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��SG16-8�Jan ‘02�Experts�White Document Generation��Q15-O�May ‘02�Study Group�Decision��

Q15.A.3  Study Items

Advanced coding methods in order to achieve the following objectives:

methods to lower delay;

higher compression ratios;

improved picture quality;

robust operation in error prone environments (e.g., non-guaranteed-bandwidth packet networks or mobile wireless communication);

organization of the bit stream to support packetization;

methods to allow sub-rate streams to be easily mixed by MCU’s or terminals, including intra-only operation;

temporal and spatial alignment of streams of varying coding;

reduction of complexity;

additional features such as object coding and multi-view operation (as studied in MPEG-4).

Maintenance of existing H series video coding Recommendations, including H.120, H.261, H.262|ISO/IEC 13818-2, and H.263.

New video compression algorithms.

Variable Bit Rate coding.

Video coding needs for those using sign language and lip reading communication.

Video bit rate reduction for compressed-digital to compressed-digital processing.

The impact of colorimetry, video quality assessment, and quality control requirements on video codec development.

Impact of downloaded video algorithm coding.



Q15.A.4  Methods of Work

Work will be conducted via correspondence to the maximal possible extent, especially using email and ftp communication (per the SG16 EDH policy) and also possibly fax/or and written letters. Rapporteur’s group meetings will be conducted in the interim between meetings of Working Party 3 of Study Group 16 to further the work toward the above goals.  The projected schedule and agenda for these meetings is provided in section 4.2.5, and the target dates for future standardization within this Question are included in section Q15.A.2.  Liaison communication should also be conducted with ISO/IEC JTC1 SG11/SC29 as authorized by the Q.15 experts group during this period.
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