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Question 6/16:	Advanced Video Coding





Working Party 3/16 addressed Question 06/16 under the chairmanship of Dr. Gary Sullivan (Microsoft Corp./USA). The major objectives of the Question for this meeting were:


Actions in regard to Rec. H.263:


Progressing the work on adoption of an Implementer’s Guide or Corrigendum


Progressing the work toward adopting a test model encoding description Appendix.


Progressing the work on replacement of the obsolete Appendix II.


Progressing the work on the H.26L future video coding recommendation development effort, including consideration of:


H.26L R-D Optimization		[D.146]


H.26L CABAC			[D.151]


H.26L Intra Prediction		[D.153]


H.263 S Frames			[D.154]


Liaison relationship with ISO/IEC JTC1/SC29/WG11 (re future collaboration and algorithm performance testing)





Documentation





Input Documents





Delayed Contributions


Number�
Source�
Title�
�
COM-16 D.146�
HHI�
AN IMPROVED H.26L CODER USING LAGRANGIAN CODER CONTROL�
�
COM-16 D.151�
HHI�
IMPROVING CODING EFFICIENCY OF H.26L USING CABAC�
�
COM-16 D.153�
ERICSSON�
CONSTRAINED INTRA PREDICTION FOR H.26L�
�
COM-16 D.154�
ERICSSON�
AN EXPERIMENT ON H.263 S-FRAMES�
�



Temporary Documents


Number�
Source�
Title�
�
TD (G) 01�
ITU-R 6M�
LS re: FOURTH REVISION OF WORKING DOCUMENT FOR DIAGRAMMATIC INTER-RELATIONS OF RECOMMENDATIONS FOR INTERACTIVE BROADCASTING SERVICES AND THEIR SUMMARIES�
�
TD (G) 07�
ITUR SG6�
LS re: QUESTION ITU-R 6/6: STANDARDS FOR DIGITAL HIGH DEFINITION TELEVISION�
�
TD (G) 09�
Q.3 Rapporteur�
RECOMMENDATION H.245 - VERSION 8�
�
TD (3/16) 02�
MPEG�
LS re: VIDEO CODING STANDARDISATION ACTIVITIES�
�
TD (3/16) 17�
Q.6 Rapporteur�
Q.6/16 meeting agenda and report�
�
TD (3/16) 26�
ISO/IEC JTC 1/SC 29�
LS re: ITU-T SG16 Q.6 and SC29/WG 11 Collaborative Team�
�
TD (3/16) 27�
Q.6 Rapporteur�
Meeting Report of the Twelfth Meeting (Meeting L) of the ITU-T Video Coding Experts Group (VCEG) [Q.6/16] – Eibsee, Germany, 9-12 January, 2001�
�
TD (3/16) 42�
Q.6 Rapporteur�
Meeting Report of the Thirteenth Meeting (Meeting M) of the ITU-T Video Coding Experts Group (VCEG) [Q.6/16] – Austin, Texas, USA, 2-4 April, 2001�
�



Output Documents





Number�
Source�
Title�
�
TD (P) 43�
Q.6 Rapporteur�
Text of H.263 Appendix II for approval�
�
TD (P) 44�
Q.6 Rapporteur�
Text of H.263 Appendix III for approval�
�
TD (P) 45�
Q.6 Rapporteur�
Text of H.263 Implementers Guide for approval�
�
TD (3) 43�
Q.6 Rapporteur�
Three liaison statements relevant to Q.6 for approval�
�
TD (P) 46�
Q.6 Rapporteur�
Proposed plan for joint collaborative video coding work with ISO/IEC�
�
TD (3/16) 40�
Q.6 Rapporteur�
Porto Seguro report of work on Question 6�
�



Summary





The following texts for Q.6/16 were prepared for SG16 approval at this meeting:


H.263 Appendix II: A replacement for the current text of H.263 Appendix II to indicate the obsolescence of the prior content of that appendix following the recent approval of H.263 Annex X.


H.263 Appendix III: A description of example encoding methods for Rec. H.263.


H.263 Implementers Guide: A collection of minor corrections and clarifications to the text of Rec. H.263.





In view of the recent approval of H.263 Annex X, there is an interoperability issue regarding new vs. old ways of signaling H.263 capabilities in H.245.  Q.6 experts recommend a note to be added to H.245 calling attention to this issue.  Perhaps normative modification/implementer’s guide content for H.323, H.324, etc. may be advisable.





Work also progressed on the Q.6/16 H.26L project, including:


Preparation of a proposed plan for collaboration between Q.6/16 and ISO/IEC JTC 1/SC 29/WG 11 toward the formation of a joint team for co-development of a new Recommendation and International Standard for digital video coding – a project which would subsume the scope of the current H.26L project (pending approval of a suitable new work item toward that goal in ISO/IEC).


Decisions modifying the current draft H.26L design to include the following changes for the formation of a draft to be known as Test Model Long-term number 8 (TML-8):


Specification of a high-complexity example encoding method including Lagrangian rate-distortion optimization.


Adding the ability to switch off spatial prediction of intra macroblock information from neighboring non-intra macroblocks and neighboring macroblocks in other slices, based on a picture-level indication of whether such prediction should be used.





Results





The group adopted the following agenda:


Opening


Review and approval of the agenda and document allocation	�	[TD (3/16) 17]


Status report and review of interim actions 	[TD (3/16) 17, 27, 40]


Liaison Statements:


From MPEG re video coding efficiency	[TD (3/16) 02]


From SC29 re MPEG collaboration	[TD (3/16) 26]


From ITU-R Working Party M re interactive broadcasting	�	[TD (G/16) 01]


From ITU-R SG6 re New Question ITU-R Q.6/6 coding of HDTV	�	[TD (G) 07]


Maintenance and coordination for current recommendations:


Regarding H.245 for H.263  	[TD (G) 09]


Actions in regard to Rec. H.263:


Progressing the work on adoption of an implementers’ guide	�	[TD (P) 45]


Progressing the work on adoption of a test model appendix	�	[TD (P) 44]


Progressing the work on replacement of obsolete appendix II	�	[TD (P) 43]


Actions in regard to the H.26L project:


R-D optimization 	[COM-16 D.146]


H.26L CABAC	[COM-16 D.151]


H.26L intra prediction	[COM-16 D.153]


H.263 S-frame experiments	[COM-16 D.154]


	Consideration of future collaboration relationship with ISO/IEC JTC1/SC29/WG11 and the inclusion of ITU-T video coding technology in the testing to be performed there	[TD (3/16) 02, 26]


Generation of outgoing liaison statements


Future work


AOB





Actions regarding H.263


H.263 Appendix II


A replacement text for H.263 Appendix II [TD (P) 43] was prepared and forwarded for SG16 approval, reflecting the obsolescence of the prior content of that appendix.


H.263 Test Model Appendix III


A test model reference encoding design [TD (P) 44] was prepared and forwarded for SG16 approval as H.263 appendix III.


H.263 Implementers Guide


An implementers guide for Rec. H.263 [TD (P) 45] was prepared and forwarded for SG16 approval.


H.245 for H.263


In view of the recent approval of H.263 Annex X, there is an interoperability issue regarding new vs. old ways of signaling H.263 capabilities in H.245.  Q.6 experts recommend a note to be added to H.245 calling attention to this issue.  Perhaps normative modification/implementer’s guide content for H.323, H.324, etc. may be advisable.


Actions regarding H.26L


H.26L R-D optimization


A method of optimizing the performance of H.26L encoding was presented [D.146].  The method used Lagrange multiplier techniques, including some short-cuts for reducing computation time.  Approximately 0.2 to 0.3 dB of improvement was typically found, sometimes more (note: these measurements were not made by the group’s preferred method, but were supported by plots).  It was reported that if the motion vector search range is increased beyond the +/-16 range using today’s software, the current test model performance can actually get worse.  It was asserted that the increase in the complexity of the encoding process as a result of using this optimization technique is less than 10%.





The group decided to adopt the R-D optimization technique into the test model and thus to create a TML-8 design reflecting this alteration.  The use of the technique would identified as a high-complexity form of the test model operation.


H.26L CABAC


It was reported that approximately a 3% gain in compression performance was achieved using an alteration of the entropy coding design [D.151] (approximately a 6-7% improvement in efficiency of transform coefficients, resulting in average 3% of overall improvement in efficiency).  Perhaps more investigation might result in a larger improvement sufficient for adoption into the test model draft (possibly by correspondence, given its consistency with current design).  However, no immediate action was requested or taken at this time in response to this contribution.


H.26L intra prediction


A contribution was provided that advocated using in H.26L the same method of stopping error propagation as found in H.263 Annex I: such that spatial intra prediction propagation across macroblock boundaries does not occur except when a neighbor macroblock is intra and in same slice [D.153].  A small penalty was shown for this prediction truncation.  The experiment included sending some unnecessary information indicating the prediction method for the upper left block of a macroblock even when that macroblock would not use intra prediction.





The group agreed that we need a method for preventing error propagation for good error reslience performance, and to adopt the method of stopping error propagation – with a switch at the sequence header level regarding whether to allow such prediction or not, and not sending unnecessary prediction direction information for first blocks.  Further investigation of the need for spatial prediction across macroblock boundaries for intra macroblocks in P and B pictures for error-free environments is encouraged.  This alteration is considered the second feature adopted for the formation of H.26L Test Model Long-term number 8 (TML-8).


H.263 S-frame experiments relevant to H.26L


A contribution was provided reporting an investigation of the use of S frames for transitions between sequences [D.144].  The reported motivation was to see what could be done without alteration of decoder processing to support the switching capability (as done in SP frames).  H.263 was chosen for the experiments because of its intra refresh characteristics with regard to lack of error propagation.  One might get improvement in performance with use of S frames by optimizing the choice of intra mode – these experiments didn’t optimize for that.  Note that with SP frames, even the possibility of a switch causes a decrease in coding efficiency and an increase in decoding complexity.  Results on the test set appear to show that, in the H.263 baseline context, S frames are one effective means of switching between streams.  At higher quality, there may be more of a switching penalty than what is shown in these experiments (although at higher quality, more intra refresh can be afforded).  Error tracking and optimized mode selection techniques (e.g. R. Zhang et al) may help.





Note: This was presented as an informative contribution – no immediate change to current plans was advocated.





This contribution appears to show that there may be one or more effective alternatives for stream switching without the need for the extra decoder complexity and intra-stream quality loss of SP frames, at least for lower bit rate streaming.  Further investigation of the need for SP frames is encouraged.


Collaboration with MPEG


The group discussed the relationship of our work to that in the organization known as MPEG (formally ISO/IEC JTC 1/SC 29/WG 11) and considered the liaison input from ISO/IEC JTC 1/SC 29 regarding the collaborative working relationship with MPEG [TD (3) 02 & 26].





The group agreed on the need for a strong cooperative and collaborative relationship with MPEG.  Toward that goal, the group endorsed the concept of the formation of a collaborative team project with MPEG, pending approval of a suitable new work item in that organization.  This new cross-organizational team effort would subsume the scope of the current H.26L project into a joint project for the production of a new ITU-T Recommendation and a new ISO/IEC International Standard.  A proposed plan for this team effort was drafted and approved and is attached as Annex Q06.A to this report.  A liaison statement to ISO/IEC JTC 1/SC 29 was drafted to convey this approved plan toward the formation of the joint project.





Liaison Statements





Three liaison statements were generated regarding Question 6 activities:


To ISO/IEC JTC 1/SC 29 regarding future joint collaborative work on video coding and to ISO/IEC JTC 1/SC 29/WG 11 regarding collaboration on video coding work


To ITU-R SG 6 regarding video coding for HDTV and the new ITU-R Question 6/6








SENT�
�
TD


/16�



Topic/Title�



To�



Purpose�
Q./16


Assigned�
�



(3) 43�
Re Potential Formation of Joint Team for Future Video Coding Project�
ISO/IEC JTC 1/SC 29 & ISO/IEC JTC 1/SC 29/WG 11�
Information, Reply and Action (August 4, 2001)�
6/16�
�
(3) 43�
Re Video Coding for HDTV and new ITU-R Q.6/6�
ITU-R SG 6�
Reply and Information�
6/16�
�



Future work





Question 6 plans three interim rapporteur’s group meetings between now and the next meeting of SG 16.  Submission of materials for participation in testing to be done in ISO/IEC SC 29/WG 11 is also intended. These are planned primarily to progress the work on the H.26L project, and the plans and dates may depend on the progress of the potential formation of a collaborative joint team with ISO/IEC JTC 1/SC 29.  Ad Hoc activities started at the Austin rapporteur’s group meeting should continue and report results to the next rapporteur’s group meeting.





Tentative Dates�
Tentative Host/Place�
Question�
Detailed agenda items�
�
4-7 Sept. 2001�
TBD�
Q.6/16�
Maintenance, study, and coordination work on prior H.26x standards


Coordination and planning regarding future video coding requirements


Progressing the work on the H.26L recommendation development project


Communication with ISO/IEC JTC1/SC29/WG11 regarding future video coding work


Other business as necessary for Q.6 consideration�
�
27-30 Nov. 2001�
TBD�
Q.6/16�
Further progress of agenda topics shown above�
�
27 Jan – 1 Feb, 2002�
TBD�
Q.6/16�
Further progress of agenda topics shown above�
�






�
Annex Q06.A �Proposed Plan for Joint Collaborative Team Formation with ISO/IEC JTC 1/SC 29 for Future Video Coding Project





Intent and Scope of the Joint Project


The scope of the Joint Project will be the development of a new ITU-T Recommendation and a new ISO/IEC International Standard for digital video coding, provided a suitable new work item on the topic becomes approved in ISO/IEC in a timely fashion with technology and goals aligned with the needs of the current ITU-T H.26L project. The ITU-T Recommendation and ISO/IEC International Standard would be developed and drafted by a single jointly-chartered group with the goal of technical alignment, but not common text (in the interest of minimizing coordination overhead). This joint project would subsume the current H.26L project in the ITU-T.





Deliverables of the Joint Project


The deliverables are a new ITU-T Recommendation and a new ISO/IEC International Standard for digital video coding. These deliverables will be developed with goals and requirements that include those of the current ITU-T H.26L project.





Joint Video Experts Team


The work would be conducted by a jointly-constituted experts group referred to herein as the Joint Video Team (JVT).  This team would operate as a joint group under the ordinary policies and procedures of both organizations, developing a recommendation for the ITU-T alternative approval process and a corresponding (but not common text) international standard for the ordinary ISO/IEC approval process.





JVT Dissolution and Future Projects


The JVT dissolves when the approval process in both organizations is completed for the new Recommendation and International Standard. Any potential joint work beyond the duration of this project (e.g., extensions, amendments, etc.) requires further mutual agreement.





JVT Meetings


JVT meetings would be authorized and announced as Rapporteur working-level meetings under the customary practices of both organizations. The meeting dates and locations should be coordinated with those of meetings of the ITU-T/SG 16 and ISO/IEC JTC 1/SC 29/WG 11 (e.g. on an alternating basis if feasible for the progress of the project) in order to reduce the amount of traveling for participants. All technical work on the project would be conducted in JVT meetings. JVT meetings will be preferably held a few days in advance of the corresponding SG 16 or WG 11 meeting dates.





JVT Management


The management of the JVT would consist of the ITU-T/SG 16/Q.6 Rapporteurs and the ISO/IEC JTC 1/SC 29/WG 11 Video Rapporteur, reporting to ITU-T SG 16/WP 3 and ISO/IEC JTC 1/SC 29/WG 11, respectively.





Participation in JVT meetings


JVT meetings would be open to all parties qualified for participation either in a ITU-T/SG 16/Q.6 Rapporteur’s meeting or an ISO/IEC JTC 1/SC 29/WG 11 meeting.





Documents and Contributions


JVT would maintain a document registry and electronic distribution archive. The registry and archive would be linked to both the ITU-T/SG 16/Q.6 and ISO/IEC JTC 1/SC 29/WG 11 ftp sites.





Any document from a participant in the meeting should be available to all the participants before the meeting through the use of electronic document handling. A registration and uploading deadline several days in advance of the start of the meeting would be announced for each meeting. A “late, unannounced” document hand carried to the meeting should be accepted only with the consensus of the meeting participants. This policy would be stated in the invitation letter that is provided for every meeting to both organizations.





In order to facilitate cross-organizational communication, all documents would be public unless a contributor indicates otherwise. In that case, the document would be accessible only through password-protected ITU-T and ISO/IEC JTC 1 document-handling.





Patent and Copyright Issues


The project and joint team would progress the project work in compliance with the IPR policies and IPR reporting requirements and procedures of both organizations.





Liaison Statements


The JVT may receive and send agreed liaison statements directly from the JVT meetings. The liaison statements would indicate the level of approval and would be conveyed through the customary means of both organizations.





JVT Meeting Reports


A meeting report would be provided by the JVT management shortly after the conclusion of each meeting and would be submitted to ITU/TSB and ISO/IEC JTC 1/SC 29/WG 11. The report should include: 


Dates and venue


Chairpersons of the meeting


Attendance list with affiliation


Agenda of the meeting


List of documents considered with source


Summary of results and an outline of any outstanding issues


Any outgoing liaison statements/communications sent to other organizations


Future activities





Promotion and Public Relations Activities


Any public relations or promotional activities regarding the joint team, its project, and its results and deliverables would be conducted jointly or in an otherwise mutually agreed fashion.





Preliminary Meeting Plan and Schedule of Joint Effort





Initiation of the joint effort:


A.	April 13, 2001: ISO/IEC JTC 1/SC 29 liaison letter to ITU-T SG 16 proposing joint effort


B.	May 28 – June 8, 2001: ITU-T/SG 16 Meeting, Porto Seguro, BR: TML-8 adopted representing the current state of the H.26L project, proposed plan for potential joint project approved by SG 16


C.	July 16 – 20, 2001: ISO/IEC JTC 1/SC 29/WG 11 Meeting, Sydney, Australia: Video coding efficiency testing results analysed, �(Result: ISO/IEC new work item and adoption of WD 1 aligned with TML-8)





Meeting Plan for the JVT of ITU-T/SG 16/WP 3 and ISO/IEC JTC 1/SC 29/WG 11


Sept. 4 – 7, 2001, 1st JVT meeting, Venue to be determined


(Result: ITU: TML-9, ISO/IEC: WD 2)


Nov. 27 – 30, 2001: 2nd JVT meeting, Asia (Pattaya, TH?)


(Coordinated with ISO/IEC JTC 1/SC 29/WG 11 Meeting, Dec. 3-7, 2001)


(Result: ITU: Draft 1 of H.26L, ISO/IEC: CD)


Jan. 27 – Feb. 1, 2002: 3rd JVT meeting, In or Near Geneva, Switzerland


(Coordinated with ITU-T/SG 16 Meeting, tentatively Feb 4 – 15, 2002)


(Result: ITU: Draft 2 of H.26L)


Mar. 18 – 22, 2002: 4th JVT Meeting, Europe (KR?)


(Coordinated with ISO/IEC JTC 1/SC 29/WG 11 meeting in KR)


(Result: ISO: CD comments resolution)


June 10 – 13, 2002: 5th JVT meeting, Geneva, CH


(Coordinated with ITU-T Workshop)


(Result: ITU: Input for AAP consent, ISO/IEC: FCD)


June 14, 2002: ITU-T/SG 16/WP 3 Meeting (one-day meeting), Geneva, CH


(Result: ITU: AAP consent)


Oct. 14 – 25, 2002: 6th JVT meeting


(Coordinated with ITU-T/SG 16 Meeting)


(Result: ITU: comment resolution and decision if necessary, ISO/IEC: FDIS)





			





Annex Q06.B �Terms of Reference for Advanced Video Coding Activities





			








Q6.B.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 (Internet, LAN, Mobile, N-ISDN, B-ISDN, GSTN, etc.).  The Question will also include maintenance issues regarding existing video coding standards.





Q6.B.2  Current Projects


The primary project under way is the development of a new “H.26L” video coding standard.  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 prior standards.  The target date for forwarding a new H.26L recommendation to SG 16 for consent under the alternative approval process is around the middle of the year 2002.





These activities relate closely to work being conducted within ISO/IEC JTC1 WG11/SC29/WG11, and should be coordinated closely with those efforts, including liaison communication.





Maintenance and study work regarding prior video coding standards may also be conducted.





Q6.B.3  Study Items


Advanced coding methods in order to achieve the following objectives:


improvements in compression efficiency;


reduction of real-time delay;


improvements in picture quality;


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


organization of the compressed data format to support packetization and streaming;


temporal and spatial alignment of streams of varying coding;


reduction of complexity;


additional features such as object coding and multi-view operation.


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


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.





Q6.B.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.  Liaison communication should also be conducted with ISO/IEC JTC1 SG11/SC29/WG11 as authorized by the rapporteur experts group during this period.
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