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Attached is a report on Advanced Video Coding activities (Q.15/16) at the SG 16 meeting in Geneva, CH, March 17-27, 1997.  The attached report is the document I submitted [TD (3/16) 39-E] towards the close of that meeting.  It should be noted, however, that the attached document is out of date in one substantial way, as noted in the final report of the working party [TD (P) 82-E Rev.2, output document T16-R019].  Quoting from that report:


Additionally, during the SG 16 Plenary, the determination approach for the update of Rec. H.263 agreed to at the Plenary of Working Party 3/16 was modified.  It was the decision of the SG 16 Plenary to determine the draft new annexes as well as the changes to the main body of H.263 and to Annexes A to H, as published in TD (P) 46.  The text in TD (P) 46 will be revised for editorial changes during the rapporteur meetings and will be submitted to the TSB as a white contribution before the 19 September 1997 deadline.
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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 video coding area (Q.15/16) within WP3 currently has two significant ongoing activities, H.263+ and H.263L.  The H.263+ development effort is intended for near-term standardization of enhancements of the H.263 video coding algorithm for real-time telecommunication and related non-conversational services.  The first set of H.263+ annexes (Annexes I through T) is scheduled to reach determined status during this SG16 meeting, and the related changes to the existing standard’s main body and annexes A through H are intended to be approved by the study group (most likely as part of an Implementer’s Guide) at the January 1998 SG16 meeting and to be adopted as part of  the decided Recommendation as soon as possible on or after the decision for the new annexes.  Further additional optional enhancements are likely to be developed in the near future.  The H.263L 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.
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Summary





The development of H.263+ extensions reached a major milestone at this meeting.  The drafted extensions were judged to be technically stable.  The group recommended that the current draft of the new H.263+ annexes [TD (3/16) 08] (Annexes I through T) be given “determined” status by SG16.  The drafted changes to the existing main body and Annexes A through H of the Recommendation were also judged to be similarly technically stable, and the group recommended that these changes be decided as soon as possible on or after the decision date for the new annexes.





The editorial changes proposed for the existing Recommendation H.263 [TD (P) 06] are now planned for incorporation as part of the revisions of H.263 for adoption of the H.263+ extensions [TD (P) 46].  The suggested changes for Recommendation H.262|ISO/IEC 13818-2 were approved for determination with modifications as proposed [COM 16-019-E], [TD (2/16) 52], [TD (P) 46] and a liaison statement was generated to communicate this development to ISO/IEC JTC1 SC29/WG11 [TD (P) 35].  No action was needed regarding Appendix II of Recommendation H.263 [COM 16-003-E], which was approved.





Results





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


Review and approval of the agenda	[TD (3/16) 22]


Allocation of documents	[TD (G) 15]


Review of interim actions	[TD (3/16) 07], [TD (G) 12]


Appendix II of H.263	[COM 16 03]


Changes to H.262|ISO/IEC 13818-2	


	[COM 16 19], [TD (2/16) 52], [TD (3/16) 27]


Changes to H.263 Section F.3 OBMC Description	[TD (P) 06]


H.263+ Drafted Extensions	[TD (3/16) 08]


H.263+ Coordination with Q.11/16	[TD (G) 11]


H.263+ Coordination with Q.13/16	


	[TD (2/16) 32], [TD (2/16) 36], [TD (2/16) 59], [TD (3/16) 23]


H.263+ Coordination with Q.14/16	


	[TD (2/16) 48], [TD (G) 17], [TD (P) 34], [TD (P) 43]


Liaison Statements


From MPEG regarding H.262|ISO/IEC 13818-2	


	[TD (3/16) 04], [TD (3/16) 28]


From MPEG regarding MPEG-4 and H.263+	


	[TD (3/16) 03], [TD (3/16) 11]


From MPEG regarding MPEG-4 and real-time, low-complexity,


low-delay operation	[TD (3/16) 05]


From MPEG regarding DSM-CC/DMIF	[TD (3/16) 06]


Video Coding Needs for Sign Language and Lip-Reading	[TD (G) 36]


Future work	[TD (3/16) 22]





Appendix II of Recommendation H.263





No action was needed regarding Appendix II of Recommendation H.263, which describes the use of error tracking [COM 16 03].  This appendix was approved.


Changes to Common-Text Recommendation H.262|ISO/IEC 13818-2





The changes proposed in COM 16-019-E regarding modifications to Recommendation H.262|ISO/IEC 13818-2 were adopted with the inclusion of the minor modifications described in TD (2/16) 52, which was reissued for WP3 as TD (3/16) 27.  These revisions consist of draft amendments 3 and 4, consisting of the addition of a multi-view profile and the definition of ITU extension data.


Clarification of H.263 Section F.3 OBMC Description





A revision of section F.3 of Recommendation H.263 was proposed for improving the clarity of the description of overlapped-block motion compensation [TD (P) 06].  The group agreed to include these revisions into the H.263+ text for adoption into an Implementer’s Guide to be approved at the January SG16 meeting.  In the meantime, the editorial clarification for H.263 was attached as Annex Q15.C to this report.


Adoption of H.263+ Extensions





The group judged the drafted content of the H.263+ extensions to be technically stable.  The group approved the adoption of the draft H.263+ Annexes I through T as proposed for determination [TD (3/16) 08].  They also approved the intention to adopt the drafted H.263+ changes to the main body and to Annexes A through H into an Implementer’s Guide for approval at the January 1998 SG16 meeting (with inclusion of the clarification described in section 2.3.3.3 above) and for inclusion into the Recommendation as soon as practical on or after the decision date for the new annexes.





The judgment of technical stability for these new optional extensions represents a significant milestone, as they can enhance the ability to use coded video in a number of environments (such as multi-bitrate multipoint, error prone channels, and packet-network systems) as well as enabling improved compression performance and additional enhanced functionality.


Coordination Issues with WP2 for Q.15/16





The extensions being developed as new H.263+ optional features require substantial coordination with the work under way in several Questions in WP2/16.  In particular,


Coordination with Q.11/16 regarding the description of video handling in Recommendation H.324 Terminals [TD (G) 11, especially pp.7-9].


Coordination with Q.13/16 regarding the handling of video in Recommendation H.323 Terminals [TD (2/16) 32, especially pp. 12-13, 73, 76-83], [TD (3/16) 23].


Coordination with Q.13/16 regarding the definition of packetization for H.263 bitstreams in H.225.0 [TD (2/16) 36, especially p. 23-24, 74-130], [TD (2/16) 59].


Coordination with Q.14/16 regarding the handling of video in systems using Rec. H.245          [TD (2/16) 48, especially pp. 11-13, 30-31, 42-43, 48-50], [TD (G) 17], [TD (P) 34], [TD (P) 43].





Due to the importance of this Q.15/16 coordination work for the present and the future, a coordination plan was developed with the help of Mr. Keiichi Hibi and the Rapporteurs for Q.11/16 through Q.15/16 [TD (G) 37].  The coordination plan is included in Annex Q15.A of this report.





The group discussed the documents listed above as noted in need of coordination, especially including those containing H.245 revisions for H.263+.  Also, a strong need was expressed for a new packetization design for H.263+ bitstreams.





Several items in need of further study were noted in the drafted H.245 syntax.  The group relayed those concerns to those drafting H.245 in Q.14/16 and believes that its concerns were adequately addressed at this meeting.  Some areas of the H.245 syntax and semantics were noted to be in need of further study, however, as noted in the drafted H.245 document itself.  A few particular such items needing further study are noted below:


The syntax and semantics for TransparencyParameters,


A possible ability to include a set rather than only a choice for custom pixel aspect ratios (including possibly a Boolean for support of all pixel aspect ratios),


Addition of an ackORnackORboth parameter in the VideoBackChannelCapability message,


Improved definition of H263UncoupledModes and H263ModeCoupling,


The addition of layered scalability to the H263VideoMode message, and


Improved semantics description section.





One important consideration concerns the definition of H263UncoupledModes and H263ModeCoupling messages.  A need was expressed to ensure that requirements for mode operation were not relaxed for terminals using only the original (1995) options in Recommendation H.263.  The concept of “coupled” and “uncoupled” modes in H.263 is a response to the increased number of optional modes in the current draft version of H.263.  It reflects a desire to simplify the video capability exchange procedure and to promote interoperability at the highest possible level of video quality.  However, since there are already many commercial implementations of H.263 (1995), it is important that the requirements of that original Recommendation be maintained.  This can be accomplished by mandating in H.245 that the four optional modes of H.263 (1995) remain “uncoupled” when used in combination only with each other.





The six areas of concern listed above and the comments contained in the following paragraph in regard to H.245 were expressed in a joint meeting of Questions 11/16 through 15/16 regarding H.245, wherein it was indicated that the areas of concern to the Q.15/16 experts would be addressed in line with the suggestions provided by the Q.15/16 experts.


Consideration of Needs for Sign Language and Lip-Reading


As discussed in TD (G) 36, sign language and lip-reading users are among the most eager customers for video telephony.  The group had a keen interest in the contribution on this topic and in the accompanying videotape demonstration.  After discussion it was agreed that this presents an avenue for important further work in Q.15/16, perhaps resulting in an informative Appendix to H.263 regarding video coding for sign-language or lip-reading communication, and/or the development of some additional system and video features.





Liaison Statements





One liaison statement was generated by the Q.15/16 work at this meeting.





A liaison statement was written to ISO/IEC JTC1 SC29/WG11 regarding two issues:


A request for action regarding the form of the determined modifications to Recommendation H.263|ISO/IEC 13818-2 for the adoption of the multi-view profile and ITU extension data (draft amendments 3 and 4), and


A reply to liaison statements reaffirming the need for maximal possible compatibility between the video coding standards activities under way within Q.15/16 and MPEG-4, and conveying news about the status of the H.263+ extensions.
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35�
Proposed Liaison Statement to ISO/IEC JTC1/SC29/WG11 regarding Video Coding Activities�
ISO/IEC JTC1 SC29/ WG11�
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Future work





The primary activities and target dates for work within Q.15/16 is shown in the table below:





Work Activity�
Projected Decision Date�
�
Determined H.263+ Optional Annexes�
Jan ‘98�
�
Determined H.262 Revisions (Multi-view, ITU ext.)�
Jan ‘98�
�
H.263+ Changes to body and Annexes A to H�
Mid/Late ‘98�
�
Further “H.263++” Optional Extensions�
Possible Mid/Late ‘98�
�
Variable Bit-Rate H.262 Extension�
Possible Mid/Late ‘98�
�
New H.263L Standard�
Possible Mid/Late ‘99�
�



In addition, there were discussions indicating that it may be useful to create two informative Appendices for H.263 in order to 1) describe preferred mode combinations for H.263 operation, targeted for approval in January of 1998, and/or 2) describe issues relating to encoding for sign-language and lip-reading video communication, targeted for possible approval in Mid/Late ‘98.





In view of the work load involved in Q.15/16 activities and a generous offer of assistance, the Rapporteur wishes to express his recommendation that Mr. Keiichi Hibi (CIAJ/Japan) be appointed as Associate Rapporteur to aid in the work for this Question.  In particular, Mr. Hibi has offered to take charge of the maintenance issues required for the existing decided standards H.120, H.261, H.262|ISO/IEC 13818-2, and H.263, and to offer his assistance to the Rapporteur on other issues as needed.  The recommendation for the appointment of Mr. Hibi as Associate Rapporteur was discussed by our group and was greeted with enthusiasm.





The Q.15/16 experts plan to continue to use their existing ftp site (managed by Mr. Gary Sullivan, garys@pictel.com) in addition to the new one being created within the ITU TIES system.  The existing ftp site address is:


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


The Q.15/16 experts also continue to use their existing email reflector (managed by Mr. Michael Zeug, itu-adv-video-request@listserv.iterated.com) in addition to the new one being created within the ITU TIES system:


itu-adv-video@listserv.iterated.com


The existing email reflector is planned to be modified to also forward all messages to the ITU TIES email reflector for Q.15/16.





Toward the goals of our Question activities, we are recommending three Q.15/16 Rapporteur’s Group meetings between now and the January SG16 meeting.  These meetings are to be held in coordination with as many as possible among Questions 11/16 through 14/16.





The first of these meetings is planned for 24-27 June in Portland Oregon, US, hosted by Intel Corporation, in coordination with meeting for Question 11/16 also planned for that time.  The purpose of this meeting is as described below:


Review, verification, and proposed revisions needed regarding H.263+ extensions


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


Activity towards description of preferred mode combinations for H.263


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


Proposals for “H.263++” extensions for future determination, with possible drafting of H.263++ extensions for adoption


Proposals for H.263L long-term coding standard


Consideration of Variable-Bit-Rate video coding modification of H.262


Consideration of video coding needs for non-conversational services


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 other business as necessary for Q.15/16





The second of these meetings is planned for 8-11 September on the West Coast of the US, hosted by Intel Corporation, in conjunction with meetings for Questions 11/16 through 14/16 also planned for that time.  The purpose of this meeting is as described below:


Continuation of activities listed above for 24-27 June ’97 Q.15/16 meeting


Generation of White Document contribution for decision of H.263+ extensions


Generation of White Document contribution for decision of H.262 modifications for multi-view profile and ITU extension data


Possible generation of draft document for determination of new H.263++ extensions


Possible generation of draft document for determination of variable bit-rate extension of H.262


Possible start of drafting of H.263L long-term video coding standard





The third of these meetings is planned for late November or early December ’97 at a yet-to-be-determined location (possibly in Europe during December 2-5), in conjunction with a meeting for Question 11/16 also planned for that time.  The purpose of this meeting is to continue and verify the business as listed above to be conducted at the 8-11 September meeting.








Tentative Dates�
Tentative Host/Place�
Question�
Detailed agenda items�
�
24-27 June ‘97�
Intel/ Portland�
15�
Review, verification, and proposed revisions needed regarding H.263+ extensions


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


Activity towards description of preferred mode combinations for H.263


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


Proposals for “H.263++” extensions for future determination, with possible drafting of H.263++ extensions for adoption


Proposals for H.263L long-term coding standard


Consideration of Variable-Bit-Rate video coding modification of H.262


Consideration of video coding needs for non-conversational services


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 other business as necessary for Q.15/16�
�
8-11 Sept. ‘97�
Intel/ U.S. West Coast�
15�
Continuation of activities listed above for 24-27 June ’97 Q.15/16 meeting


Generation of White Document contribution for decision of H.263+ extensions


Generation of White Document contribution for decision of H.262 modifications for multi-view profile and ITU extension data


Possible generation of draft document for determination of new H.263++ extensions


Possible generation of draft document for determination of variable bit-rate extension of H.262


Possible start of drafting of H.263L long-term video coding standard�
�
Dec. 2-5 ‘97�
Unknown/ Europe?�
15�
Continuation and verification of activities listed above for 8-11 Sept. ’97 Q.15/16 meeting�
�






�
Annex Q15.A �Q.15/16 Coordination Plan with System Terminal Specification Questions








			








Questions  :	15/16; 11, 12, 13, 14/16





SOURCE  :	Rapporteur for Q.15/16 (Gary Sullivan),


	Rapporteur for Q.11/16 (Tom Geary),


	Rapporteur for Q.12/16 (Sakae Okubo),


	Rapporteur for Q.13/16 (Dale Skran),


	Rapporteur for Q.14/16 (Gary Thom)





TITLE :	Coordination Plan of Q.15 with Q.11, Q.12, Q.13, Q.14





---------------------


Q15.A.1  Objectives





In the new study period (1997-2000), Q.15/16 "Advanced Video Coding" in WP3 "Signal Processing" is now identified as an independent question to study common infrastructure for various kind of multimedia systems. System related questions, Q.11, Q. 12, Q.13, are users of Recommendations developed under Q.15. Also, relation with Q.14 is important because Q.14 can provide a signaling mechanism necessary for controlling the video codec. Therefore, coordination effort of Q.15 with these Questions is necessary to achieve the following objectives:





(1) Effective utilization of video coding aspects in multimedia systems.


(2) Development of video coding method which fully meets systems requirements.


(3) Completion of video coding and systems Recommendations at the proper timing.





Q15.A.2  Methodology





(1) Two way communications between groups


  - Systems groups (Q.11, Q.12, Q.13) identify their needs and list their requirements for video coding to be provided to Q.15.


  - Q.15 consider the needs of systems group as technical items to be studied with high priority.


  - An achievement of video coding study in Q.15 is verified to meet the requirements.


  - Q.15 provide information of their results of study, which includes a guidance to the users and an explanation of technical features, as well as the suggested text for adoption into draft Recommendations.


  - Systems group consider an application of the video coding developed by Q.15 based on the provided information.





(2) Co-located Rapporteur group meetings


  - Experts of systems and video have an opportunity of joint discussion for clear understanding of each other and for effective exchange of information.


  - Now, Q.15 is planning to have its Rapporteur group meeting co-located with other Questions, i.e. June meeting with Q.11, August/September meeting with Q.11/Q.12/Q.13/ Q.14, possible November/December meeting as currently planned by Q.11.





(3) Joint discussion of future direction


  - Future direction of study should be harmonized by the above mentioned way for the effective effort toward better achievements.


  - August/September meeting (a five-Question meeting) is a good opportunity to jointly discuss future work plan of video coding study.





(4) Coordination with Q.14


  - Q.14 is also a common question for different systems providing the signaling protocol.


  - Q.15 should provide necessary information to Q.14 for protocol design combined with their initial proposals on message syntax changes, e.g. which are negotiable, which can be changed on a frame by frame basis, which are frame-synchronous, etc.


  - Protocol experts in Q.14 examine proposed syntax for the inclusion in the signaling Recommendation (i.e. H.245). They also advise Q.15 in making their initial proposals.





Q15.A.3  Currently Identified Technical Areas of Interest





(1) Variable Bit Rate


  - VBR extension of H.310 system using H.262 codec is being studied under Q.12.


  - Q.13 is also a user of VBR video in LAN environment.


  - Video coding aspects in VBR environment is subject to the study in Q.15.





(2) Packet-based, Mobile, and Bit-Error Resilient Video Coding


  - RTP payload specification.


  - Packet-loss compensation.


  - Impact to video coding of a packet based transmission.


  - More resilient video coding method against severe error conditions, e.g. packet loss, is an important future study item.


  - Error concealment effectiveness.





(3) Bitrate Reduction and Quality Improvement


  - Less bitrate with higher quality is always a major target of video coding study.


  - Continuous improvement of video coding in this aspect will enable its application to wider range of systems.





(4) Multipoint Video Considerations


  - Scalable bitstream usage.


  - Applicability of back-channel use.


  - Study of procedures to determine the common mode of operation.


  - Video signal processing in MCU.





(5) Enhanced Multimedia Functionality


  - Support of flexible media format in video coding.


  - Application of video coding to non-conversational services, special-effect generation.


  - Considerations on enhanced video usage (e.g. chroma-key, tagging, etc.).





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








			





Q15.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 (GSTN, N-ISDN, B-ISDN, LAN, Mobile).  The Question will also include maintenance issues regarding existing video coding standards.





Q15.B.2  Current Projects


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


H.263+ is to improve the performance of H.263 by means of incremental extensions to the H.263 algorithm.  Within H.263+ is the investigation of an initial set of enhancements consisting of annexes determined in March of 1997 and targeted for decision in January of 1998 and changes to the existing text targeted for slightly later decision; and the development of additional “H.263++” options for later decision.


H.263L 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 possible decision of H.263L is mid-to-late 1999.


The activities for this Question will continue the work on both H.263+ and H.263L.  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.





In addition to this focus on the development of future algorithm improvements, two needs have been identified for work regarding maintenance and enhancement of the common-text Recommendation H.262|ISO/IEC 13818-2:


The addition of a multi-view profile and ITU extension data, as determined in March of 1997 and targeted for decision in January of 1998.


Considering the needs for H.262 operation with Variable Bit-Rate coding, with a target date for possible decision in mid-to-late 1998.





Q15.B.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.


Impact of download coding.





Q15.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.  The projected schedule and agenda for these meetings, and the target dates for future standardization within this Question are included in section 2.3.5.  Liaison communication should also be conducted with ISO/IEC JTC1 SG11/SC29 as authorized at the Rapporteur’s Group meetings during this period.





Annex Q15.C �Editorial Clarification for Existing H.263








			








This annex contains an editorial clarification for the existing decided Recommendation H.263.  This clarification is intended for incorporation into the next decided revision of Recommendation H.263, and for adoption into an Implementer’s Guide for approval at the next SG16 meeting in January of 1998.





The changes are in regard to the precise meaning of the equations defining the overlapped block motion compensation (OBMC) part of the Advanced Prediction optional mode of H.263, section F.3.  They do not alter the intent of the description, nor do they conflict with any known implementation of H.263.  These changes merely provide editorial clarification of the meaning of this section, to ensure correct interpretation.





In Section F.3 of Annex F (Advanced Prediction mode):





Let (x,y) be a position in a picture measured in integer pixel units. 


Let (m,n) be an integer block index in a picture, as given by


m = x / 8	and	n = y / 8,


where “/” denotes division with truncation.


Let (i,j) be an integer pixel location in an 8(8 block, given by


i = x ( m·8	and	j = y ( n·8,


resulting in


(x,y) = (m·8+i, n·8+j).


Let (MVkx, MVky) be a motion vector, which may contain full-pixel or half pixel offsets, with k = 0, 1, or 2.  For example, (MVkx, MVky) can be equal to (-7.0, 13.5).


Then the creation of each pixel, p(i,jP(x,y), in an 8(8 luminance prediction block with block index (m,n) is governed by the following equation:


p(i,j)P(x,y) = (q(x,yi,j) · H0(i,j) + r(x,yi,j) · H1(i,j) + s(x,yi,j) · H2(i,j) + 4)/8,


where q(x,yi,j), r(x,yi,j) and s(x,yi,j) are the pixels prediction values taken from the referenced picture as defined by


q(x,yi,j) = p(xi + MV0x, yj + MV0y),


r(x,yi,j) = p(xi + MV1x, yj + MV1y),


s(x,yi,j) = p(xi + MV2x, yj + MV2y),


where p(x,y) is the prediction value at position (x,y) in the referenced picture.  Note that (x+MVkx, y+MVky) may be outside the picture and can be at a full or half pixel position (see also section 6.1.2).


Here, (MV0x, MV0y) denotes the motion vector for the current block, (MV1x, MV1y) denotes the motion vector of the block either above or below, and (MV2x, MV2y) denotes the motion vector either to the left or right of the current block as defined above.


The matrices H0(i,j), H1(i,j) and H2(i,j)  are defined in Figures F.2, F.3, and F.4, where � EMBED Equation.2  ��� denotes the column and row, respectively, of the matrix.


If one of the surrounding macroblocks was not coded, the corresponding remote motion vector is set to zero. If one of the surrounding blocks was INTRA coded in INTRA mode, the corresponding remote motion vector is replaced by the motion vector for the current block except when in PB-frames mode. In this case (INTRA block in PB-frame mode), the INTRA block’s motion vector is used (also see Annex G). If the current block is at the border of the picture and therefore a surrounding block is not present, the corresponding remote motion vector is replaced by the current motion vector. In all casesaddition, if the current block is at the bottom of the macroblock (for block number 3 or 4, see FIGURE 5/H.263), the remote motion vector corresponding with an 8*8 luminance block in the macroblock below the current macroblock is replaced by the motion vector for the current block.
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