	ITU - Telecommunications Standardization Sector

STUDY GROUP 16 Question 6

Video Coding Experts Group (VCEG)
28th Meeting: Bangkok, TH, 16 January, 2006
	Document  VCEG-AB01
Filename: VCEG-AB01.doc


	Question:
	Q.6/SG16 (VCEG)

	Source:
	Gary Sullivan
Microsoft Corp.
One Microsoft Way
Redmond, WA 98052 USA
	Tel:
Fax:
Email:
	+1 (425) 703-5308
+1 (425) 706-7329
garysull@microsoft.com

	Title:
	Meeting report for 28th VCEG Meeting (Bangkok, TH, 16 January, 2006)

	Purpose:
	Report


_____________________________
1
Introduction
The ITU-T Q.6/16 Video Coding Experts Group (VCEG) held its 28th meeting on 16 January 2006 in Bangkok, Thailand. The VCEG meeting was held under the chairmanship of Dr. Gary Sullivan (Microsoft/USA) and the associate chairmanship of Dr. Thomas Wiegand (Fraunhofer HHI/Germany). The VCEG meetings opened at approximately 2:00 pm and closed at 5:45 pm.  Approximately 64 people attended the VCEG meetings (as recorded on a sign-in sheet passed at the meeting) and approximately 9 input documents were discussed.  The meetings took place in a co-located fashion with a meeting of ISO/IEC JTC 1/SC 29/WG 11 (MPEG) and the ITU-T/ISO/IEC Joint Video Team (JVT).  The subject matter of the VCEG activities consisted of work on video coding.
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Goals and topics of the VCEG meeting

The primary purpose of this VCEG meeting was to consider proposals for future work on H.264.  Meeting started at 2pm on Monday January 16.
July-approved agenda:

1. Progression of work on revision of H.264 for scalable video coding.

2. Consideration and progression of work on revision of H.264 for 4:4:4 video coding.

3. Maintenance of H.26x standards.

4. Consideration of last-call remarks as necessary relating to H.264, H.264.1, and H.264.2.

5. Consideration of future work proposals for revision of H.264, H.264.1, and H.264.2 for other purposes.

6. Consideration of proposals and organizational work toward eventual development of an "H.265".

7. Collection of non-normative content to aid in the study and implementation of H.264.

8. Study and coordination relating to use of video coding in systems.

9. Coordination and communication with other organizations.

10. Planning for future work of Q6.

11. Other business as necessary for Q6 consideration.

Subjects for VCEG discussion at this meeting included, in particular

· Review and planning of JVT work, including

· Progress of work in JVT

· VCEG / ITU-T processing of JVT outputs

· Future plans for JVT

· Technical contributions and planning for H.264 extension project to support

· Improvement of coding efficiency

· Minimization of computational complexity

· Scalability

· Other technical areas as appropriate

· Technical contributions, requirements, and planning for "H.265"

· Maintenance and coordination for prior video standards H.120, H.261, H.262, and H.263
· Planning and objectives for workshop on video coding standardization

· Video support in ITU-T systems

· Coordination and communication with other organizations

· Other topics as necessary for VCEG consideration

3
Opening remarks of the VCEG meeting

The rapporteur noted the following for the participants:

· Participants were reminded of the ITU-T IPR policy, were urged to follow that policy, and were directed to the ITU-T web site (http://www.itu.int) for further information about the policy.  As noted at the Hong Kong meeting, proposals for normative standardization content should include at least a short statement citing the relevant box on the ITU-T reporting form under which their IPR is available (and whether they are aware of or hold IPR necessary for implementation of their proposal).  This was intended to be required for this and future meetings.  It is to be understood that such statements in technical proposals are best-effort non-binding informal descriptions of the author's understand of IPR status and that full and proper following of formal IPR reporting practice for the ITU, using the ITU-approved form, is still required when technology has been included in a draft for standardization by the committee (as soon as possible and particularly prior to final approval).  See ITU-T web site for precise IPR policy clarification.
· Input documents to our meetings contain informal reporting of IPR status for all proposal contributions.

4
Access to VCEG documents and email reflector

The VCEG email reflector has moved to Yahoo Groups as vceg-experts@yahoogroups.com.

The VCEG ftp site can be accessed as follows.

· FTP access is available at ftp://ftp3.itu.int in the directory av-arch/video-site with user ID "avguest" and password "Avguest".

· HTTP access is available at http://ftp3.itu.int/av-arch/video-site (without a password).

· Files for the Bangkok VCEG meeting were located in the subdirectory 0601_Ban.

5
Contributions to the VCEG meeting

Contributions to the VCEG meeting are listed as follows:

VCEG-AB00 [G. Sullivan]    List of Documents

VCEG-AB01 [G. Sullivan]    Report of Bangkok VCEG meeting

VCEG-AB02 [G. Sullivan]    Report of Nice VCEG meeting

VCEG-AB03 [G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency

VCEG-AB04 [J. Jung] AHG Error-Prone Environments

VCEG-AB05 [T. Wedi & T.K. Tan] AHG Coding efficiency

VCEG-AB06 [M. Narroschke, H.G. Musmann] Adapt. pred err coding in spatial & freq domain

VCEG-AB07 [T. Yamamoto, M. Takahashi] Alternative colPic for temporal direct prediction

VCEG-AB08 [H. Zhu, C. Wang] Arith coding w/ byte renorm and table interval div

VCEG-AB09 [J. Jung, M. Baillavoine, Y.K. Wang, S. Wenger, M.M. Hannuksela] H.264 back-channel syntax

VCEG-AB10 [S. Wenger, Y.-K. Wang and M.M. Hannuksela] Parameter set integrity check SEI
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Discussion of contributions
VCEG-AB00 [G. Sullivan]    List of Documents

Reviewed.

VCEG-AB01 [G. Sullivan]    Report of Bangkok VCEG meeting
This document.

VCEG-AB02 [G. Sullivan]    Report of Nice VCEG meeting

Reviewed.

VCEG-AB03 [G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency
Reviewed. includes discussion of 1) how to measure computational efficiency, and 2) development of H.241 constraint negotiation work.

VCEG-AB04 [J. Jung] AHG Error-Prone Environments

Syntax was proposed on email – no other discussion of the topic.  Two related contributions have arrived for consideration at this meeting (from France Telecom and Nokia).

VCEG-AB05 [T. Wedi & T.K. Tan] AHG Coding efficiency

KTA software available (http://iphome.hhi.de/suehring/tml/).  Several related contributions have arrived for consideration at this meeting.  Test conditions document VCEG-AA10 was completed and released.  Results and further work on the common conditions are encouraged – proposals are encouraged to use these conditions.
6.1
Coding Efficiency

VCEG-AB06 [M. Narroschke, H.G. Musmann] Adapt. pred err coding in spat & freq domain
Discusses adding the ability to alternatively use spatial-domain prediction-error coding, where the scan order of the spatial-domain prediction-error data is determined by a gradient 

Tried the technique with 1/4-sample and 1/8-sample motion comp.  Reports significant gain, e.g., 0.3-0.4 dB for adding spatial-domain coding, and another 0.5 dB for combining the technique with 1/8-sample motion.
More gain at lower resolutions.

Remark: Everything works on Mobile & Calendar.  Reply: Used several sequences, see document.

Remark: What about subjective quality?  Demo of Mobile & Calendar shown – difficult to see anything under these display conditions.  One person remarked that they thought

Remark: Error resilience issue – Nothing in the current design of the decoding process depends on the values of the decoded samples.

Remark: Nokia MVC had multiple coding residual coding methods supported. (Software presented at January 2001 SG16 meeting.)

Remark: Perhaps the 1/8-sample motion helps by reducing the prediction error and reducing its correlation.

Roughly speaking, the gains of 1/8-sample motion and this technique are additive.

Remark: Adaptive rounding turned on?  No.  Further study.

Remark: Does the technique change the distribution of mode selections?  Reply: Not sure, but don't think so.

Remark: Why not working for HD?  Reply: Prediction error still correlated.
Remark: Interesting topic for future study.  It was reported that some private study of a similar idea obtained very good results (huge gains at high SNR on low-resolution video).

Remark: Adaptive transforms is a related topic that may be good for further study.

Remark: How about combining with adaptive motion compensation interpolation filtering?  Reply: Haven't tried that yet.

Remark: Should work on the error resilience issue.  Reply: There are still gains without use of the gradient aspect – somewhat less, but still some, and further work might find a better approach.

Remark: Incorporated into KTA software?

Remark: Perhaps it is not yet sufficiently mature to make it part of a group-official design, but testing in the context of integration with the KTA software is encouraged.

Further work is encouraged.

VCEG-AB07 [T. Yamamoto] Alternative colPic for temporal direct prediction

Considers a case with co-located intra, where a zero-vector is used in temporal direct prediction.
Uses alternative colPic for such cases.

Implemented in JM 10.1.

Mobile, Tempete, Foreman CIF sequences.

Small gains (0.1 to 0.3 dB, 0-2% bit rate savings) shown.  Gains are greater if consider just the bit rate of the B pictures.
Remarks: Simplification of the direct mode operation might be a good idea when doing future designs.

Remark: Gains rather small.

6.2
Computational Efficiency

VCEG-AB08 [H. Zhu, C. Wang] Arith coding w/ byte renorm and table interval div

Proponent not present.
In the proposal, a new arithmetic coder is proposed. The contribution asserts that this design has the following advantages relative to the current CABAC design:

· Higher-precision interval-subdivision and lower storage

· Byte-based renormalization to ease kinds of software and hardware implementations.

· Table-based interval division similar to the M-coder (where our current CABAC engine is referred to as the "M-coder")

· Scaled probability estimation similar to the M-coder

· Byte-based output in the encoder and byte-based input in the decoder instead the bit-based input and output in the M-coder
6.3
Loss Robustness

VCEG-AB09 [J. Jung, M. Baillavoine, Y.K. Wang, S. Wenger, M.M. Hannuksela] H.264 back-channel syntax

Quote from previous meeting: "Agreed to plan to standardize back-channel message syntax, to determine later how and where such syntax would be carried.  Adopt proposed syntax as our current draft for such messages – to be refined with an intent to reach Consent in April 2006."

Quote from previous meeting: "A plan was agreed to send an LS to Q.1 describing the plan.  However, the actual LS text was not prepared in a timely fashion.  This issue should be revisited at the Bangkok meeting."
Key issues:

· Consider long-term reference pictures

· Picture-level and macroblock-level loss indications

· Data partitioning and SPS/PPS

· Interlace (not considered in proposal)
Remark: If get an indication that frame_num = 2 was lost, how does the encoder know which coded video sequence this refers to?  Reply – not considered, could do something if useful, e.g., include idr_pic_id.

Remark: Why not try to make it a generic message (to the extent feasible), rather than an H.264-specific one?

Reply: Some parts of this could apply to any codec (with macroblocks), but support of some H.264-specific features is also desirable.  Some codecs might not have long-term pictures, frame numbers, sequence parameter sets, etc.
Remark: Consider support of H.261, H.262, and H.263.

Remark: Specify what the encoder would do in response to the message?  Maybe not.  Maybe provide some example method in an informative section of text.  Perhaps in some systems, having normative encoder reaction  might be justifiable, but perhaps we should not specify it.

Remarks were made regarding whether to carry this in a systems level or as forward-channel SEI.

Suggest to make this syntax H.264.3 (although part of it may be codec generic).

Remark: Put in a channel/bitstream identifier?

Remark: Try to avoid giving people the impression that a forward video channel is a good place to carry such information.

It seems generally agreed that it is the role of the system, not the video, to determine what kind of feedback data is actually in use and how it is in use.  Our role is to specify the syntax and semantics – the system architecture is a system-level problem outside of the scope of VCEG.

Remark: Make sure this gets on the agenda of the proper systems group(s) for the Geneva meeting.

Schedule goal?  April?

Note: The next study group meeting after April is November (a WP meeting might also be a possibility).

Possibly consent as soon as April – depends on getting mature input to April meeting.

Agreed to adopt (with intent to "genericify" it) as a draft Recommendation "H.264.3".

Remark: Is an ACK-style of operation supported by the proposal?  Maybe – depends on semantics of message number zero ("last good picture" message).

Remark: Intent is for this to be a "status report" message, not implying particular action.

Remark: How about including a concealment method indication?  Seems useful.

Is it important to finish quickly, or preferable to take a somewhat slower approach in order to be more sure of getting it designed just right?  There seems to be a greater interest in completing this in a timely fashion.
VCEG-AB10 [S. Wenger, Y.-K. Wang and M.M. Hannuksela] Parameter set integrity check SEI message

Proposes SEI message syntax for parameter set CRC.

Remark: Which CRC computation method?
Remark: What does a decoder do if detects a bad CRC?  Maybe send a back-channel message.
Suggestion: Provide a showcase.
Include discussion of this in an MPEG liaison output.
Liaison Communications
See above re integrity check SEI

Also, quote from Nice meeting report: "A plan was agreed to send an LS to MPEG expressing interest in the topic [depth map and 3-D video] – stating that we believe that providing an indication in the bitstream suitable for either purpose described above would appear to be a rather simple extension of H.264 – expressing interest in collaboration/joint work on the subject. However, the actual LS text was not prepared in a timely fashion.  This issue should be revisited at the Bangkok meeting."
The liaison statement to MPEG is attached as annex A to this report.
Common conditions: See highlighted issues in current common conditions document VCEG-AA10
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Future planning and "H.265"
AHG's:

[G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency (continue)
[J. Jung] AHG Error-Prone Environments (continue, consider H.264.3 drafting work)
[T. Wedi & T.K. Tan] AHG Coding efficiency (consider common conditions, new and prior contributions in this area)
As we have been stating for a few meeting cycles now, we have yet to see evidence of readiness of technical advances sufficient to justify embarking on a concentrated effort toward an "H.265" design project.

Brief discussions were held to consider whether any particular remarks were necessary to be recorded concerning progress of work on scalable video coding (SVC) and 4:4:4 coding.  
· Depth map / 3-D video: no comments (on which subject we expressed an interest in Nice and are sending a liaison output to MPEG).
· SVC: no comments

· 4:4:4: no comments

· Color space: no comments

· H.262 (MPEG-2 video) corrigenda: no comments

No issues of concern were raised regarding these projects.
The host was thanked for well-addressing VCEG needs at the meeting, and the meeting was closed at approximately 5:45 pm (Monday 16 January 2006).
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Attendance
According to a sign-in sheet passed around at the meeting, the attendance at the VCEG meeting was as follows:

1. Gary J. Sullivan (Microsoft)

2. Thomas Wiegand (Fraunhofer HHI)

3. Joël Jung (France Telecom)

4. Pankaj Topiwala (FastVDO)

5. Shijun Sun (Sharp)

6. Thiow Keng Tan (NTT DoCoMo)

7. Matthias Narroschke (Univ. Hannover)

8. Heiko Schwarz (Fraunhofer HHI)

9. Ye-Kui Wang (Nokia)

10. Miska Hannuksela (Nokia)

11. Xianglin Wang (Nokia)

12. Justin Ridge (Nokia)

13. Detlev Marpe (Fraunhofer HHI)

14. Takeshi Chujoh (Toshiba)

15. Tomoyuki Yamamoto (Sharp)

16. Joern Ostermann (Univ. Hannover)

17. M. Reha Civanlar (LMI)

18. Xiangyang Ji (ICT)

19. Arild Fuldseth (Tandberg)

20. Teruhiko Suzuki (Sony)

21. Gero Bäse (Siemens)

22. Thomas Wedi (Panasonic)

23. Mathias Wien (RWTH Aachen Univ.)

24. Thomas Schierl (Fraunhofer HHI)

25. Kenneth Andersson (Ericsson)

26. Frank Bossen

27. Shunichi Sekiguchi (Mitsubishi Electric)

28. Hungkang Lu (Inst. for Infocomm Research)

29. Wei Yao (Inst. for Infocomm Research)

30. Andrew Segall (Sharp)

31. Masato Shima (Texas Instruments)
32. Thomas Pun (Apple)

33. Yi-Jen Chiu (Intel)

34. Jerome Vieron (Thomson)

35. Yann Picard (Philips)

36. Hae Kwang Kim (Sejong Univ.)
37. Lu Yu (Zhejiang Univ.)

38. Cristina Gomila (Thomson)

39. Haoping Yu (Thomson)

40. Yong Yan (Freescale)

41. Rich Hall (Polycom)
42. Dae-Sung Cho (Samsung AIT)

43. Woo-Shik Kim (Samsung AIT)

44. Hyun Mun Kim (Samsung AIT)

45. Ki Hun Han (Sejong Univ.)

46. Jae Gon Kim (ETRI)

47. Onur G. Guleryuz (DoCoMo USA Labs)

48. Phoom Sagetong (Qualcomm)

49. Jianhua Zheng (Hisilicon)

50. Lianhuan Xiong (Huawei)

51. Yun He (Tsinghua Univ.)

52. Mike Nilsson (BT)

53. Byeungwoo Jeon (SKKU)

54. Michael Horowitz (CoVi)

55. Dave Lindbergh (Polycom)

56. Faisal Ishtiaq (Motorola)
57. Shih-Ta Hsiang (Motorola)

58. Eren Soyak (Ingenient Tech.)

59. Isao Karube (Hitachi)

60. Takashi Nishi (Oki)

61. Men Huang Lee (Panasonic)

62. Haiwei Sun (Panasonic)

63. Daijiroh Ichimura (Panasonic)

64. Chen Ying (Thomson)

65. Ping Wu (Tandberg Television)

66. Ik-Hwan Cho (In-Ha Univ.)

67. Ji Ho Park (LG Electronics)

68. Peter List (Deutsche Telekom)

69. Per Fröjdh (Ericsson)
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The ITU-T SG 16 Question 6 Video Coding Expert Group (VCEG) would like to express its interest in work on the topic of 3-D / multi-view video coding based on extension of ITU-T Rec. H.264 | ISO/IEC 14496-10 Advanced Video Coding (AVC) and in performing such work in a collaborative fashion with ISO/IEC JTC 1/SC 29/WG 11 (MPEG) in the context of our Joint Video Team (JVT).  We suggest to bring such work into the scope of the JVT along with the ongoing work on extensions of the Advanced Video Coding standard for scalable video coding (SVC), enhanced 4:4:4 sampling format support, and extended-gamut color space support.

At our Nice meeting in October of 2005, a contribution was presented to VCEG on the topic of depth/parallax map coding for stereoscopic video presentation.  This would appear to require only very minor extension of our video elementary stream specification to include a signaling indication to achieve this useful feature enhancement.  VCEG has also recently begun study of multi-view video coding and is aware of the work on that topic in WG 11.  Again we believe that much of what is necessary for effective support of this application is already available in our jointly-developed standard, requiring only relatively-minor extension likely to include definition of one or more additional profiles and associated signaling indications.

VCEG would like to express its interest in a collaboration with ISO/IEC JTC1/SC29/WG11 (MPEG) within the Joint Video Team (JVT) on the above subject.
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