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1
Goals and topics of the VCEG meeting

The primary purposes of these VCEG sessions were to consider proposals for future work on H.264 and "H.265" and also to discuss the holding of a future workshop on video coding standardization.

November-approved agenda:

1. Consideration of last-call remarks and (for JVT) ISO/IEC input on H.264 revision

2. Consideration of last-call remarks and proposals for future enhancement of H.264.1, and H.264.2

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

4. Consideration of future work proposals for revision of H.264 for other purposes.

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

6. Organization efforts for workshop on video coding standardization

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/JVT 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

2
Opening remarks of the VCEG meeting

The rapporteur noted the following for the participants:

· Since the previous VCEG meeting, approval and start of work for expansion of scope of JVT work to include SVC.
· 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.
· It was noted that some input documents of this meeting did not conform to the intent to have informal reporting of IPR status for all proposal contributions.
3
Access to VCEG documents and email reflector

The VCEG email reflector is vceg@mail.imtc.org.  The subscription and unsubscription method for this reflector is the use of the web link http://mail.imtc.org/cgi-bin/lyris.pl?enter=vceg.

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 Hong Kong VCEG meeting were located in the subdirectory 0501_Hon.

4
Contributions to the VCEG meeting

Documents of the meeting consisted of the following.  The rapporteur asked if there was any objection to consideration of late documents, and no objection was raised.

VCEG-Z00 R [G. Sullivan] List of Documents

VCEG-Z01 R [G. Sullivan] Report of Busan VCEG meeting

VCEG-Z02 R [G. Sullivan] Report of Hong Kong VCEG meeting

VCEG-Z03 R [G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency

VCEG-Z04 M [M. Karcewicz & T. Wiegand] AHG Scalability

VCEG-Z05 R [J. Jung] AHG Error-Prone Environments

VCEG-Z06 R [T. Wedi] AHG Coding efficiency

VCEG-Z07 Info [G. Bjøntegaard] Software: Tandberg computational efficiency tools

VCEG-Z08 P2.2 [G. Bjøntegaard] Modified simple chroma interpolation

VCEG-Z09 P2.2 [G. Bjøntegaard] Use of integer pixel skip vectors

VCEG-Z10 Info [G. Bjøntegaard] Simulation results: Tandberg comp efficiency tools

VCEG-Z11 P2.2 [H. Zhu] Improved VLC coding of transform coefficients

VCEG-Z12 Info [S. Sun] RGB coding of sensor images

VCEG-Z13 P2.2/3.1 [T. Wedi and S. Wittman] R-D estimation of quant offset params

VCEG-Z14 P2.2 [L. Yu] Low-complexity intra prediction

VCEG-Z15 P2.2 [L. Yu] Low-complexity in-loop deblocking filter

VCEG-Z16 P2.2 [W.S. Kim] Enhancements to RGB coding in FRExt

VCEG-Z17 P2.2 [Y. Vatis] 2-D non-separable adaptive interp filter

VCEG-Z18 P2.2 [H. Zhu, S. Zhang] Adaptive Scanning for 4x4 luma coefficients

5
Discussion of contributions
5.1
Administrative topics
5.2
Last call for H.264, H.264.1, H.264.2, errata status, further additions

No last call comments received for H.264. 

JVT documents JVT-O003, JVT-O004, and JVT-O005 have been pointed out. Support of VCEG for errata correction prior to publication requested that are extremely minor or clearly obvious and resulted from inaccurate editing process. Discretion is given to fix proposed items to correct prior to publication in JVTO003r2.

No last call comments received for H.264.1.
Errata and additional bitstreams have been reported in JVTO005. Discretion is given to try to add bitstreams of JVT‑O005 to the published version. Discretion is given to fix proposed items to correct prior to publication in JVTO003r2.  Further work is continuing on soliciting conformance bitstreams. Revision is planned for April 2006.

No last call comments received for H.264.2.
Further work is continuing of reference software. Revision is planned for April 2006.
5.2
Enhancement of computational efficiency

VCEG-Z03 R [G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency

Little discussion, but several contributions noted as input to this meeting.

VCEG-Z07 Info [G. Bjøntegaard] Software: Tandberg computational efficiency tools
Software?
Configurable software that enables testing of the various proposals made by Tandberg on computational efficiency. Software will be up-loaded to the VCEG ftp site.

VCEG-Z08 P2.2 [G. Bjøntegaard] Modified simple chroma interpolation

Uses ¼-sample accurate MC for chroma instead of 1/8-sample accurate MC. Uses H.263-style bilinear for half-sample positions for horizontal and vertical directions. Diagonal ½-sample position is obtained by new averaging process. Given these, all ¼ sample positions are obtained by averaging. No Luma losses reported. No results on chroma which would be important. Reports 3.28% reduction in cycle count on Tandberg real-time architecture emulation.

Remark was made whether ½-sample accurate MC could be used for chroma.

VCEG-Z09 P2.2 [G. Bjøntegaard] Use of integer pixel skip vectors

Extended use of integer-sample motion vectors is advocated. Two approaches: modified skip mode and preference to integer-sample motion vectors through special codes. The modified skip mode rounds the skip motion vector position to the nearest integer-sample position. For mb_type for 16x16 blocks, a symbol is introduced that indicates an integer-sample only motion vector and UVLC. Both methods give about 2% bit rate increase and about 2% cycle decrease.

VCEG-Z10 Info [G. Bjøntegaard] Simulation results: Tandberg comp efficiency tools

Results when combining the various proposals made by Tandberg on computational efficiency. For the chosen test sequences a 30% average cycles saving at 6.6% bit rate increase is reported. No results for worst case scenarios. No subjective results.

VCEG-Z14 P2.2 [L. Yu] Low-complexity intra prediction
Defines a "Direct Intra 4x4" prediction mode in which all 4x4 blocks of macroblock use the "most probable" prediction mode.
Tested removal of Intra_16x16 mode – resulted in 0.08 dB average penalty (0.4 dB on one sequence).  Remark: This may have a visual effect, especially on certain scenes with smooth areas.
Tested removal of Intra_16x16 modes – resulted in 0.008 dB average penalty (0.2 dB on one sequence).  So the new mode could effectively make up for the lack of the other mode.
Removal of Intra_16x16 makes it easier for the encoder, since this is a mode that doesn't need to be evaluated.

Removal of Intra_16x16 …
Regarding allowing both the new mode and the Intra_16x16 modes – have not yet tested that.

Remark: Perhaps filtering the prediction (as done for 8x8) might help.

How much complexity saved?  Not quantified.
VCEG-Z15 P2.2 [L. Yu, F. Yi] Low-complexity in-loop deblocking filter
Boundary strength determined at higher level, using fewer tests.  Conditions determined using fewer samples.  Fewer samples affected by filter  Fewer values of boundary strength.
Provides ability to do operations in parallel.
PSNR effect: Average 0.1 dB loss (2% bit rate penalty).
Relationship to VCEG-W10 and VCEG-X04?  Different method – this method reported to have lower complexity than those.
Remark: Note that simplifying the decision may save some cycles in making the decision, but increase the number of edges that need to be filtered – thus resulting in a net increase in complexity.
Estimated complexity impact?  Not quantified.
VCEG-Z00 R [G. Sullivan] List of Documents

VCEG-Z01 R [G. Sullivan] Report of Busan VCEG meeting

VCEG-Z02 R [G. Sullivan] Report of Hong Kong VCEG meeting


VCEG-Z04 M [M. Karcewicz & T. Wiegand] AHG Scalability

Making note that the scope of this anticipated AHG has been subsumed into the recently-expanded JVT scope of work.  The AHG is therefore considered unnecessary, and no report was thus provided.
VCEG-Z05 R [J. Jung] AHG Error-Prone Environments
Consideration of back-channel message concept continued.

Identified further work needed remains the same as after the meeting in Hong Kong:

1. To provide more comparisons of the proposed method with ‘improved reference algorithms’ (statistical intra periodic MB refresh, use of FMO, concealment).

2. To provide a good-quality text.

3. To provide software test code (binary) for cross-check of the contribution.

What is a reasonably good reference method not using such specific back-channel information?  Adaptive intra macroblock update (for packet loss rate of x%, send intra that same percentage of the time).  Better methods might include the multi-parallel-decoder method formerly/partially implemented in the H.264 reference software, or the Regunathan, Rose, Zhang method of 2nd-order statistics modeling ("ROPE").  However, we consider the first (simplest) method adequate.
It is suggested to:

· Maintain the ad-hoc group.

· Wait for the results provided in the next meeting (comparison with a better reference + cross-check) before taking decision regarding the contribution.

· Keep in mind the possible adoption of the message in an ‘H.264.3 specification’ (to close in-band vs. out-band discussions).

VCEG-Z06 R [T. Wedi] AHG Coding efficiency







VCEG-Z13 P2.2/3.1 [T. Wedi and S. Wittman] R-D estimation of quant offset params
Matching the reconstruction to the threshold results affects the size of the dead-zone.

Affects film grain perception, …
Reducing the dead-zone size to try to capture more grain results in a bad match to the reconstruction values, since they have fixed locations.
Proposes to add adjustability to reconstruction spacing.  One way to optimize the reconstruction is to do it subjectively.  Another is multi-loop coding with minimization of D+L*R criterion.

Test used offset adapted for each block.  Did not consider the bit rate for coding the offset.  Gain only at high fidelity – up to 1.5 dB compared to JM (without using JVT-N011 in JM).
Further study needed to determine whether there is benefit analytically, and perceptually.

Remarks on SVC: Such a technique may have more benefit in an SVC design, due to FGS, etc.



VCEG-Z17 P2.2 [Y. Vatis, B. Edler, D.T. Nguyen, J. Ostermann] 2-D non-sep adapt interp filter
Optimized 6x6 Wiener filter design for MC.  Quantization of coefficients to 10 bits.  VCIP05 paper.
Symmetry assumed in filter design.  Assume must add up to 1?  Not sure.  Could performance improve with removal of some symmetry assumptions?
Substantial gain shown.  0.5 – 1.2 dB for HDTV improvement shown on several images. Up to 0.5 dB for CIF.  Gain relative to both Baseline and Main (with and without B pictures).
Avoids 2-stage interpolation.
Increases computational complexity (not esp. suitable for 16 bit arithmetic).
Try longer filters?  Not yet.
OBMC?  Not yet.
Would weighted prediction have been able to find some of the same gain?  Don't know.
Software?  Create "H.265 exploration software" (starting with current reference software) and adopt this into it.  Coordinated by Karsten.  Karsten to help figure out how to avoid branching software maintenance divergence.
VCEG-Z12 Info [S. Sun, G. Sullivan] RGB coding of sensor images
Noting the layout of color sampling on imaging sensors, concept is to try to avoid some of the data expansion ordinarily applied prior to source coding.  Try to avoid errors introduced by rounding and subsampling.  Solution being investigated lies between directly coding the sensor format and today's convention of resampling to RGB 4:4:4 and then converting to YCbCr 4:2:0.
Create a variant of "4:2:0 RGB", and consider coding using residual color transform (RCT) with 2-layer Green channel coding.
Complex issue – sensor color spaces versus display color spaces, gamma correction, white balance, etc.
VCEG-Z16 P2.2 [W.S. Kim] Enhancements to RGB coding in FRExt

Desire to measure and improve performance for coding RGB.

Try using same intra prediction for all color components, removing syntax for chroma prediction.
Some gain shown – small amount of gain at high rates only (sometimes none, sometimes 0.4 dB at 45 dB fidelity)
Several factors at play:
· overhead for chroma prediction method signaling

· correlation across color components

· number of prediction modes enabled for chroma
Try "interplane prediction" (simplified RCT concept).  Sometimes get gain (at very high bit rates) relative to RCT, sometimes get similar-magnitude losses.  Difficult to measure performance properly.
How important is 4:4:4 video?
Source code released.
adjourned 7:30pm
VCEG-Z11 P2.2 [H. Zhu] Improved VLC coding of transform coefficients
About 1.4% average benefit in coding efficiency.  BD-PSNR effect 0.09 dB.  How to quantify complexity reduction?  Looks worth further study.
VCEG-Z18 P2.2 [H. Zhu, S. Zhang] Adaptive Scanning for 4x4 luma coefficients

Shows method to use adaptive scan order to more effectively compact the non-zero coefficients to earlier positions in the scan.  Complexity and coding efficiency impact not known for certain.  Further study would be needed to determine merits of proposal.
6
Other topics
6.1
IPR notices
6.2
Common test conditions
Reviewed Hong Kong report.  Common conditions need further refinement and study.  Request this to occur in AHG on coding efficiency.
6.3
Workshop planning
Workshop: End of week/weekend before the next SG meeting: 22 & 23 July, there are plans for a workshop in Geneva called "VICA" – Video and Image Coding and Applications.  Joint participation encouraged.  Collective-letter announcement is imminent.
6.4
Future planning
SG 16 meeting in Geneva during 26 July – 5 August 2005.  Q.6 activity will be focused into the 2nd week of the SG 16 meeting, to avoid conflict with Poznan work of JVT.  VCEG will not meet in Poznan.  Expect AHG activities to continue up to the next stand-alone meeting of VCEG (i.e., October in Nice).
Three identified KTA's.  We have decided to have KTA software for the coding eff topic.  Consider implementing the "computational efficiency" and "feedback-based robustness" efforts in the same software?  Maybe not – keep it in mind.
Remark: Should think about scheduling of "computational efficiency" work – it is a topic that will have less value if delayed.  Agreed.
Suggestion made to close technical design this year and Consent in Spring of 2006.  Agreed that Spring of 2006 is the right schedule target if we're going to do this.

Suggestion to emphasize encoder restrictions without syntax changes – "VCV" negotiation-concept things, e.g.
· drop small block-size motion (6-7%),
· "dark macroblocks" concept (scheduled to progress next month by WP2 Consent),
· increase frequency of use of integer-valued MVs, things that can be negotiated end-to-end without new syntax, semantics, and decoding process…
Such techniques could perhaps add up to 10% savings, perhaps an additional 20% for more substantial alterations as involved in a new profile.
Four possible approaches:

1. Do nothing

2. "H.241" VCV-style approach
3. A new profile including minor-impact VCV-style profile specification
4. Changes of codec syntax, semantics, and decoding process, in addition to creation of a new profile
As we move down the list, we should become more reluctant.
Need proposed text for project launch decision?  
Need software for project launch decision?  
Suggestion to make a go/no-go decision in July?  
Go/no-go by October – and submission of text prior to that decision will not be a required precursor to moving forward (editor will be committed to generate appropriate text).  Agreed.
Try to get information available as much as possible by July, and more weight should be given to information that arrives by July. Agreed.
Meeting closed 11:30 am Tuesday.
6.5
Ad hoc groups formed or continued
The following three VCEG ad-hoc groups (AHGs) were formed.  Reports of the activities and recommendations of these ad hoc groups are requested at the next stand-alone meeting of VCEG.

[G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency

[J. Jung] AHG Error-Prone Environments

[T. Wedi & T.K. Tan] AHG Coding efficiency

7
Attendance at the VCEG meeting

The following persons attended the VCEG meeting sessions (based on an attendance sheet passed around at the meeting):

1. Gary Sullivan (Microsoft)

2. Thomas Wiegand (Fraunhofer HHI)

3. Detlev Marpe (Fraunhofer HHI)

4. Marek Domanski (Poznan Univ. of Tech.)

5. Peter Amon (Siemens)

6. Thomas Wedi (Panasonic)
7. Mathias Wien (RWTH Aachen Univ.)

8. Heiko Schwarz (Fraunhofer HHI)

9. Yiliang Bao (Nokia)

10. Chongsoon Lim (Panasonic)

11. Lu Yu (Zhejian Univ.)
12. Shijun Sun (Sharp)

13. Seon-Tae Kim (ETRI, KR)

14. Seng-Hwan Kim (GIST, KR)

15. Mike Nilsson (BT)

16. Justin Ridge (Nokia)

17. Frank Bossen (NTT DoCoMo)

18. Francesco Ziliani (VisioWave)

19. Diego Santa Cruz (VisioWave)

20. Julien Reichel (VisioWave)

21. Dae-Sung Cho (Samsung AIT)

22. Hyun Mun Kim (Samsung AIT)

23. Woo-Shik Kim (Samsung AIT)

24. Teruhiko Suzuki (Sony)

25. Jae-Gon Kim (ETRI, KR)

26. Chun-Jen Tsai (NCTU)
27. Wen-Hsiao Peng (NCTU)

28. Chung-Jr Liaw (NTU)

29. Phoom Sagetong (Qualcomm)

30. Takeshi Chujoh (Toshiba)

31. Jan Lievens (Vrije Univ. Brussels)

32. Jungyoup Yang (Sungkyunkwan Univ.)

33. Woong Il Choi (Sungkyunkwan Univ.)

34. Manu Mathew (Samsung Electronics)

35. Sangchang Cha (Samsung Electronics)

36. Min-cheol Park (Sejong Univ.)

37. Hyoung-mi Park (Sejong Univ.)

38. Sang-Min Kwak (Sejong Univ.)

39. Sung-eun Kim (Sejong Univ.)

40. Young Yan (Freescale Semiconductor)

41. Yukihiro Bandeh (NTT)

42. Yoshihisa Yamada (Mitsubishi Electric)

43. Kohtaro Asai (Mitsubishi Electronic)

44. Tae-hee Kim (ETRI)

45. Seung-Wook Park (LG Electronics)

46. Doe Hyun Yoon (LG Electronics)

47. Ji-Ho Park (LG Electronics)

48. Seoung-Jun Oh (Kwangwoon Univ.)

49. Cristina Gomila (Thomson)

50. Purvin Pandit (Thomson)
51. Ying Chen (Thomson)

52. Jiefu Zhai (Thomson)
53. Jill Boyce (Thomson)

54. Yi-Jen Chiu (Intel)

55. Haoping Yu (Thomson)

56. Greg Cook (Thomson)

57. Arnaud Bourge (Philips)

58. Antonio Navarro (Aveiro Univ.)

59. Jie Jia (Sejong Univ.)

60. Jong-Tae Kim (KAIST)

61. Thiow-Keng (T.K.) Tan (NTT DoCoMo)

62. Bumho Kim (ETRI)

63. Suk Kyun Song (ETRI)

64. Byung-Gyu Kim (ETRI)
65. Takashi Nishi (Oki)

66. Arild Fuldseth (Tandberg)

67. Michael Horowitz (CoVi Technologies)
68. Gisle Bjøntegaard (Tandberg)

69. Gene Wen (Mobilygen)

70. Lianhuan Xiong (Huawei)

71. Ulrich Benzler (Bosch)
72. Joern Ostermann (Univ. Hannover)
73. Ik-Hwan Cho (In-ha Univ.)

74. Peter List (Deutsche Telekom)

75. Shawmin Lei (Sharp Labs of America)

76. Yun He (Tsinghua Univ)

77. Andrew Segall (Sharp Labs of America)

78. Joel Jung (France Telecom)

79. Dave Lindbergh (Polycom)

80. Tomokazu Murakami (Hitachi)

81. Satoshi Kondo (Panasonic)

82. Ye-Kui Wang (Nokia)

83. Souroush Ghanbari (Nitsubishi Electric)

84. Sam Narasimhan (Motorola)
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
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