	ITU - Telecommunications Standardization Sector

STUDY GROUP 16 Question 6

Video Coding Experts Group (VCEG)
29th Meeting: Klagenfurt, AT, 17 July, 2006
	Document  VCEG-AC01
Filename: VCEG-AC01.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 29th VCEG Meeting (Klagenfurt, AT, 17 July, 2006)

	Purpose:
	Report


_____________________________
1
Introduction
The ITU-T Q.6/16 Video Coding Experts Group (VCEG) held its 29th meeting on 17 July 2006 in Klagenfurt, Austria. 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 2:30 pm and closed at 5:09 pm.  Approximately 121 people attended the VCEG meetings (as recorded on a sign-in sheet passed at the meeting) and approximately 5 input documents were discussed (3 Ad-hoc group reports and 2 technical input contributions).  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.
2
Goals and topics of the VCEG meeting

The primary purpose of this VCEG meeting was to consider proposals for future work on H.264.  The meeting started at 2:30 pm on Monday July 17.
April-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. Consideration and progression of work on revision of H.264 for 3-D / multi-view video coding.

4. Maintenance of H.26x and H.VBCM standards.

5. Consideration of proposals for supplemental enhancement information for use with H.264.

6. Consideration of last-call remarks as necessary relating to H.262, H.264, and H.VBCM (H.271).
7. Consideration of future work proposals for revision of H.264, H.264.1, H.264.2, and H.VBCM for other purposes.

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

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

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

11. Coordination and communication with other organizations.

12. Planning for future work of Q.6 and JVT.

13. Other business as necessary for Q.6/JVT consideration.

Subjects for VCEG discussion at this meeting included, in particular

· Review and planning of JVT work, including

· Review of SG16 actions and status: It was noted that H.VBCM is now H.271 and that there were no Last Call comments on any relevant April Consented texts.

· 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
· Feedback-based loss resilience

· 4:4:4 and other professional profiles
· Scalable video coding (SVC)
· Multi-view video coding (MVC): It was noted that MVC work was moved into the JVT at the Klagenfurt meeting by agreement of the JVT parent bodies
· Technical contributions, requirements, and planning for "H.265"

· Maintenance and coordination for prior video standards H.120, H.261, H.262, H.263, H.271
· Goal: Try to have Corr ready for Nov. Consent
· 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 Klagenfurt VCEG meeting were located in the subdirectory 0607_Kla.

5
Contributions to the VCEG meeting

Contributions to the VCEG meeting are listed as follows:

VCEG-AC00 [G. Sullivan]    List of Documents

VCEG-AC01 [G. Sullivan]    Report of Klagenfurt VCEG meeting

VCEG-AC02 <<Number skipped>>
VCEG-AC03 [G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency

VCEG-AC04 [J. Jung] AHG Error-Prone Environments

VCEG-AC05 [T. Wedi & T.K. Tan] AHG Coding efficiency

VCEG-AC06 [J. Jung] Reducing cost of MVs with spatio-temporal pred

VCEG-AC07 [A. Tanizawa, T. Chujoh] Adaptive quant matrix

6
Discussion of contributions
6.1
VCEG-AC00 [G. Sullivan] List of Documents

Reviewed – contents listed in previous section.

6.2
VCEG-AC01 [G. Sullivan] Report of Klagenfurt VCEG meeting
This document.

6.3
VCEG-AC03 [G. Bjøntegaard & D. Lindbergh] AHG Computational efficiency
It is relevant to mention two documents that were presented to Q.6/16 in the SG16 meeting in Geneva, 3 - 13 April 2006 related to computational efficiency.

· Delayed contribution 267 “Requirements for next generation video coding standards” The focus of the document is future coding methods to be used in mobile communication.  It is pointed out that especially battery lifetime is important in such applications.  CE is seen as a tool to extend battery lifetime and it is asked that relevant requirements are included in the development of future coding standards.

· Delayed contribution 268 “The computational efficiency of the “Additional Computationally Efficient Mode” This is related to work on computational efficiency initiated in Q.6/16 and finalized in Q.1/16.

The status of H.241 RCDO was reviewed.  No new activity was reported, but it was proposed to continue the AHG and try to increase activity in this area and continue to keep computational efficiency as a substantial goal of future work, and this was agreed.
6.4
VCEG-AC04 [J. Jung] AHG Error-Prone Environments

The draft new standard "Video back channel messages for conveyance of status information and requests from a video receiver to a video sender" has been fully-approved (but not yet published) as ITU-T Recommendation H.271. (http://www.itu.int/rec/T-REC-H.271)

No discussion was reported to have taken place on the mailing list, and there were no contributions on the subject at this meeting.
There was a discussion of how to carry H.271 data. Reportedly, an IETF AVT CCM draft is working on support.  It was suggested to send an LS to relevant Questions in SG 16 (prob. Q.1) indicating that we have completed H.271 and we suggest enabling a way to carry the data for use in ITU-T SG 16 systems.  We see various ways that the data could be carried – one would be an SEI message inside a forward video stream reporting status of feedback for a different video stream, another would be a logical channel type supported at the systems level e.g. H.245, or perhaps more than one way to carry the data. It was suggested that the chairs could draft such an LS after the meeting and discretion was delegated to do so. However, such an LS was not ultimately prepared.
6.5
VCEG-AC05 [T. Wedi & T.K. Tan] AHG Coding efficiency

No Coding Efficiency issues were reported to have been discussed on the VCEG reflector since the last VCEG meeting in Bangkok, 16-17 January, 2006.

However, one contribution was presented at the Q.6/16 in the SG16 meeting in Geneva, 3 - 13 April 2006.

· SG16 D.266 [Toshiba] Adaptive Quantization Matrix Selection

This proposal suggests the usage of Adaptive Quantization Matrix signaled at the MB level.  The results showed that up to 0.7dB PSNR improvement was achieved.  There are 4 matrices, one flat, two with a slope and a forth is downloadable.  The experiment was not conducted based on the JM software.  Some analyses were made and further work was encouraged.

Two relevant contributions were registered for and addressed at the Klagenfurt meeting. These contributions were:

· VCEG-AC06 [J. Jung] Reducing cost of MVs with spatio-temporal pred

· VCEG-AC07 [A. Tanizawa, T. Chujoh] Adaptive quant matrix

KTA software available (http://iphome.hhi.de/suehring/tml/). Test conditions remain as reported in document VCEG-AA10.  Results and further work on the common conditions are encouraged – proposals are encouraged to use these conditions.
6.6
VCEG-AC06 [J. Jung] Reducing cost of MVs with spatio-temporal pred

It was reported that at low bit rate, motion information represent in average 35% of the total bitstream for a QP equal to 35 (and can reach 50%).

JVT-C128 proposed several predictors.
The contribution proposes choosing from several "competing" predictors, sending a selection indication, and References an ICIP 97 paper (without competition but using multiple predictors): M. Chen and J. Willson, A.N., “A spatial and temporal motion vector coding algorithm for low-bit-rate video coding,” vol. 2, pp. 791–794, IEEE ICIP Oct. 1997,

and a 1999 paper with competing spatial predictors:
S. Deuk Kim and J. Beom Ra, “An efficient motion vector coding scheme based on minimum bitrate prediction,” IEEE Trans. on Image. Proc, vol. 8, no. 8, pp. 1117–1120, Aug. 1999.

Results were reported relative to Baseline (i.e. no CABAC), 1 ref frame rather than 4, didn't show results with QP = 22 since MVs not expected to be high percentage and instead used QP = 40 (PSNR approx 29), used fewer frames (100 each instead of 300), used a different set of sequences (a larger set that includes most of the common conditions sequences).

The average bit rate gain reported was 6.1%, and the gain reportedly can reach 45% for the sequence Raven at QP 40 (to be precise, a simultaneous reduction of 39% in bit rate in addition to a gain of 0.27 dB).  QP = 27, 32, 37, 40 (PSNR range 29 to 40 dB).

Global results are given in the following table. It can be noticed that the proposed method reportedly offers a compression gain for all the sequences tested so far. This includes compression gain on sequences with simple or no motion (e.g., videoconferencing sequences) such as Paris and Silent. However, these gains remain low.

	CIF@30Hz
	SD@30Hz
	720p@60Hz

	Bbc_news
	5.0%
	City
	4.6%
	Raven
	20.1%

	City
	5.5%
	Crew
	4.3%
	City
	9.5%

	Crew
	3.8%
	Ice
	5.5%
	Bigships
	10.0%

	Foreman
	7.1%
	Soccer (60Hz)
	6.4%
	Stockholm
	10.3%

	Ice
	5.6%
	
	
	Night
	3.1%

	Mobile
	1.8%
	
	
	
	

	Modo
	5.3%
	
	
	
	

	Paris
	2.2%
	
	
	
	

	Silent
	3.1%
	
	
	
	

	Soccer
	3.4%
	
	
	
	


Bit rate saving with the proposed method of VCEG-AC06.

Higher gain was reported at lower bit rate and higher gain was reported when the sequence had more difficult motion characteristics.

Reportedly there was a complexity increase especially for the encoder , but the tecchnique reportedly seemed to decrease average decoder complexity (worst case would increase).

It was remarked that this was conceptually similar to MPEG-4 visual regular motion vs. direct-plus-delta motion, selected at discretion of encoder.

A participant asked about visual effects, and the proponent responded that they can't see a difference in artifacts.

It was indicated that there was a plan to implement the technique in other profiles, using test conditions more aligned to our common conditions.

It was remarked that the difference in performance that was reported between 30 Hz and 60 Hz sequence performance seems to be due to the higher frame rate, making temporal prediction work better.

It was asked if you hypothetically have 2 old-MPEG-2-style B pictures, would this work less well? There was no clear indication of how this might work out.  It was remarked that the technique might also not work so well on hierarchical B coding structures.

It was suggested to put the technique into our KTA software, and the necessary effort was volunteered.  VCEG Disposition: Agreed to adopt the technique into our KTA software.

It was noted that information about IPR status was missing for AC06 and the proponent indicated that he would provide a revised copy.  A revised copy was soon provided.
NOTE: Our KTA software currently has adaptive motion compensation interpolation filtering in it.  As a matter of convenience to the proponent who was also working on 1/8-th sample motion experiments, the software might also contain 1/8-sample motion compensation capability although we may not have officially adopted the intent to have that feature in the software.  Updating the software to the latest JM version would be appreciated.

6.6
VCEG-AC07 [A. Tanizawa, T. Chujoh] Adaptive quant matrix switching (AQMS)

Adaptive Quantization Matrix Selection (AQMS) to improve coding efficiency was proposed as an input document D.266 at the April 2006 SG 16 meeting. AQMS is a method of switching the quantization scaling matrix from macroblock to macroblock. In the tested design, the encoder uses rate-distortion optimization to select a quantization matrix index for each macroblock and sends the encoded quantization matrix index to the decoder. The decoder receives the quantization matrix index and performs inverse quantization using the quantization matrices selected by the encoder.
At low bit rates, AQMS could reportedly somewhat harm coding efficiency sometimes because of the overhead of the index (unless adaptively entropy coded to effectively disable the feature).

In this new contribution, a simplified AQMS design was proposed. In this contribution, the index selection space was reduced from 4 (2 bits) to 2 (1 bit) for all slice types. Furthermore, the adaptive rounding offset technique introduced in KTA software (JVT-N011, JVT-P015) was made to correspond to the simplified AQMS by updating rounding offset lists per coefficient position per each quantization matrix. 

The experimental result of AQMS in this proposal reportedly used the KTA software based on VCEG coding conditions specified in VCEG-AA10 and reportedly showed a bit rate reduction of up to 6.57% for the same PSNR.

Summary of differences: This time the technique was tested with a simplification, in the KTA software, and with adaptive rounding offset and other VCEG-AA10 common conditions.

The selectability was reduced from 4 choices to 2 choices.

Average CIF/QCIF 4% (0.2 dB) improvement.  

Average for 720p 2.4% (0.1 dB) improvement.  (Is this mentioned in the proposal, or only the proponent's presentation?)

Table: Coding efficiency for QCIF and CIF sequences reported in VCEG-AC07 measured according to VCEG-M33 method

	Test Sequence
	Size
	Frame Rate
	Coding Frame
	ΔBitrate(%)
	ΔPSNR(dB)

	container_qcif
	176x144
	15
	148
	3.43
	0.16 

	foreman_qcif
	176x144
	15
	148
	3.60
	0.18 

	silent_qcif
	176x144
	15
	148
	6.57
	0.35 

	paris_cif
	352x288
	15
	148
	4.09
	0.22 

	foreman_cif
	352x288
	30
	298
	3.12
	0.14 

	mobile_cif
	352x288
	30
	298
	3.21
	0.19 

	tempete_cif
	352x288
	30
	258
	2.66
	0.13 

	Overall average
	
	
	
	3.81
	0.20 


There was an inquiry as to the subjective effect: Some increase in detail was reported – with more "graininess".

It was requested to remark on the relationship to "isolated non-zero coefficient removal"? – And responded that that trick is always on in ref software for JM and JSVM (and does help).
It was inquired as to the relationship to adaptive choice of level depending on combination of three coefficient values?  Don't know – that's something that's gone from the common conditions now and may not be supported in the software anymore.

There was an inquiry as to the motivation for trying this technique, with the response that the motivation is partly subjective.

It was remarked that the gain is kind of small (2% in 720p) – but, on the other hand, there is subjective gain reported too.
The proponent indicated that the work is not well optimized yet for 720p and may improve.

A different QM was used for different sequences.

There was a discussion whether to adopt the technique into the VCEG KTA software.
(All techniques need to be independently switchable in KTA software.)

It was inquired whether a sequence needs training to design a customized QM for it before this will work?  The proponent responded Yes.
VCEG disposition: The proponent was requested to provide the software for VCEG members to experiment with it and then decide whether to consider it as KTA software or not in future.

It was noted that the KTA software is on Karsten's web page http://iphome.hhi.de/suehring/tml/.

7
Future planning and "H.265"
It was planned that the three prior AHGs would be continued as follows.
· [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)
It was remarked that some promotional activity such as web site preparation would be beneficial, and it was agreed that an Ad Hoc Group chaired by Pankaj Topiwala would be established to work on that topic.

There was some discussion of conditions for coding efficiency testing, with a remark that it would be beneficial to try to find sequences on which H.264 (or the JM) is not working so well (e.g., the "outlier" material in a service where most sequences are OK) – and to find more high-res source material (for conversational and non-conversational services).

It should be understood that current work in these AHGs is not intended to imply any need for near-term planning to create additional enhancements of H.264 that are not yet under way, or to start drafting of an "H.265" or "H.266", etc., but are rather for study to determine whether and when work on such things should begin in earnest.
When we do get to beginning serious work on an "H.265", we agree that computational efficiency should be one serious and concentrated goal of the effort (obviously, along with coding efficiency and other considerations).  In principle, we consider encoder as well as decoder computational efficiency to be worthy of consideration.
At the moment we do not see evidence of readiness of technical advances sufficient to justify embarking on a concentrated effort toward an "H.265" design project.

It was discussed whether to hold a VCEG meeting in Hangzhou in conjunction with the next JVT meeting, and agreed that this would be determined and announced later by VCEG management.

The host was thanked for well-addressing VCEG needs at the meeting, and the meeting was closed at approximately 5:09 pm (Monday 17 July 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 (121 persons):

1. Gary Sullivan (Microsoft)

2. Thomas Wiegand (Fraunhofer HHI)

3. Hideaki Kimata (NTT)

4. Masayuki Tanimoto (Nagoya Univ.)

5. Joël Jung (Orange – France Telecom)

6. Stephane Pateux (Orange – France Telecom)

7. Nathalie Cammas (Orange – France Telecom)

8. Isabelle Amonou (Orange – France Telecom)

9. Jerome Vieron (Thomson)

10. Vincent Bottreau (Thomson)

11. Edouard Francois (Thomson)

12. Barry Haskell (Apple)

13. Jörn Ostermann (Leibu. Univ. Hannover)

14. Steffen Wittmann (Panasonic)

15. Peter Amon (Siemens)

16. Ye-Kui Wang (Nokia)

17. Jae-Ho Hur (Sejong Univ.)

18. Takeshi Chujoh (Toshiba)

19. Akiyuki Tanizawa (Toshiba)

20. Pankaj Topiwala (FastVDO)

21. Anthony Vetro (Mitsubishi)

22. Shun-ichi Sekiguchi (Mitsubishi)

23. Chih-Hui Kuo (MediaTek)

24. Yu-Wen Huang (MediaTek)

25. Han-Suh Koo (LG Electronics)

26. Ji Ho Park (LG Electronics)

27. Yong-Joon Jeon (LG Electronics)

28. Seung-Wook Park (LG Electronics)

29. Arild Fuldseth (Tandberg)

30. Gisle Bjøntegaard (Tandberg)

31. Isao Karube (Hitachi)

32. Takashi Nishi (Oki)

33. Satoshi Hasuo (Oki)

34. Kyohyuk Lee (Samsung Electronics)

35. Herbert Thoma (Fraunhover IIS)

36. Gero Bäse (Siemens)

37. Xavier Henocq (Canon CRF)

38. Fabrice Le Leannec (Canon CRF)

39. Patrice Onno (Canon CRF)

40. Jizheng Xu (Microsoft)

41. Masato Shima (Texas Instruments)

42. Satoru Sakazume (JVC)

43. Yukihiro Bandoh (NTT)

44. Michael Isnardi (Sarnoff)

45. Arkady Kopansky (Sarnoff)

46. Antonio Navarro (Aveiro Univ.)

47. Yi-Jen Chiu (Intel)

48. Yeping Su (Thomson)

49. Sebastien Branguolo (Telecom Paris)

50. Sang-Moon Lee (Seoul National Univ.)

51. Reha Civanlar (Layered Media)

52. Jungdong Seo (Yonsei Univ.)

53. Fons Bruls (Philips)

54. Arnaud Bourge (Philips)

55. Haoping Yu (Thomson)

56. Xiaozhong Xu (Tsinghua Univ.)

57. Yun He (Tsinghua Univ.)

58. Onur G. Guleryuz (DoCoMo Labs USA)

59. Yasser F. Syed (CableLabs)

60. Arturo A. Rodriguez (Sci. Atlanta / Cisco)

61. Bum Shik Lee (Info. & Comm. Univ., KR)

62. Shijun Sun (Sharp)

63. Yiliang Bao (Qualcomm)

64. José R. Alvarez (Mobilygen)

65. MyoungHo Lee (Kwangdong Univ., KR)

66. Jai-Gon Kim (ETRI)

67. Tomoyuki Yamamoto (Sharp)

68. Huifang Sun (Mitsubishi Electric Research Labs)

69. Yong Yan (Freescale)

70. Cixun Zhang (Zhejiang Univ.)

71. Lu Yu (Zhejiang Univ.)

72. Faisal Ishtiaq (Motorola)

73. Shih-Ta Hsiang (Motorola)

74. Lazar Bivolarski (Connex Tech.)

75. Hae Chul Choi (ETRI)

76. Seyoon Jeong (ETRI)

77. Truong Cong Thang (ICU)

78. Byeongho Choi (KETI)

79. Yong-Hwan Kim (KETI)

80. Jungyoup Yang (SKKU)

81. Ki-Hun Han (Sejong Univ.)

82. Shigeyuki Sakazawa (KDDI)

83. Sei Naito (KDDI)

84. Koichi Takagi (KDDI)

85. Haiwu Zhao (SVA)

86. Haksop Song (Samsung Tech.)

87. Jie Jia (Sejong Univ.)

88. Chong Soon Lim (Panasonic)

89. Sugio Toshiyou (Panasonic)

90. Joon Ho Song (Samsung AIT)

91. Dae-Sung Cho (Samsung AIT)

92. Woong Il Choi (Samsung AIT)

93. Hyun Mun Kim (Samsung AIT)

94. Teruhiko Suzuki (Sony)

95. Yung-Lyul Lee (Sejong Univ.)

96. Tobias Oelbaum (Tech. Univ. Munich)

97. Michael Horowitz (CoVi Tech.)

98. Anthony Joch (LSI Logic)

99. Kwanghoon Sohn (Yonsei Univ.)

100. Andrew Segall (Sharp)

101. Mike Nilsson (BT)

102. Daniele Renei (BSoft)

103. Sam Narasimhan (Motorola)

104. Madhukar Budagavi (Texas Instruments)

105. Yo-Sung Ho (GIST)

106. Julien Reichel (GE Security)

107. Heiko Schwarz (Fraunhofer HHI)

108. Mathias Wien (RWTH Aachen Univ.)

109. Steffen Kamp (RWTH Aachen Univ.)

110. Kenneth Andersson (Ericsson)

111. Dong Gyu Sum (Kwangwoon)

112. Masaki Kitahara (NTT)

113. Marta Karczewicz (Microsoft)

114. Justin Ridge (Nokia)

115. Xianglin Wang (Nokia)

116. Kemal Ugur (Nokia)

117. Ajay Luthra (Motorola)

118. Seanae Park (Kwangwoon)

119. Stefano Battista (BSoft)

120. Thiow Keng Tan (NTT DoCoMo)

121. Jerôme Vieron (Thomson)
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