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1.0
Introduction

The Joint Video Team (JVT) of ITU-T SG16 Q.6 (VCEG) and ISO/IEC JTC1/SC29/WG11 (MPEG) held meetings during the period of 8-12 December 2003 in Waikoloa, Hawaii, USA. The meeting sessions were chaired by the JVT Rapporteur | Chair Gary Sullivan and JVT Associate Rapporteurs | Co-Chairs Ajay Luthra and Thomas Wiegand.  A "pre-meeting" was also held of the JVT Ad Hoc Group on Professional Extensions on Sunday December 7, chaired by the JVT Rapporteur | Chair Gary Sullivan.  Approximately 61 participants attended these meetings (see section 2.0).

NOTE – Turning on the field-shading feature of Microsoft Word may be helpful in reading an electronic copy of this document (as some hyperlinks are embedded in the document to ease finding the section where each issue is discussed, and field shading makes the location of these hyperlinks visible in the document).

2.0
Attendance

Persons in attendance at the JVT meetings of December 8-12 included the following (as recorded on a sign-in sheet at the meeting):

1. Gary Sullivan (Microsoft)

2. Thomas Wiegand (Fraunhofer HHI)

3. Tom McMahon (Dolby Labs)

4. Walter Gish (Dolby Labs)

5. Ajay Luthra (Motorola)

6. Teruhiko Suzuki (Sony)

7. Mike Nilsson (BT)

8. Takeshi Chujoh (Toshiba)

9. Ashish Banerji (Hughes)

10. Lim Keng Pang (Institute for Infocomm Research)

11. Lin Weisi (Institute for Infocomm Research)

12. Chen Zhibo (Tsinghua Univ.)

13. Yun He (Tsinghua Univ.)

14. Roberto Flaiani (Aethra)

15. Sheng Zhong (Broadcom)

16. Haoping Yu (Thomson)

17. SangRae Lee (Samsung Electronics)

18. Fang Wu (Cisco Systems)

19. Ping Wu (Tandberg TV)

20. Hidenobu Miyoshi (Fujitsu Labs)

21. Feng Chi Wang (Conexant Systems)

22. Toshihiro Horie (Conexant Systems)

23. Ryoji Kitaura (Sharp)

24. Lowell Winger (LSI Logic)

25. Frank Bossen (DoCoMo Labs USA)

26. Chong Soon Lim (Panasonic Singapore Labs)

27. Yoko Noguchi (Hitachi)

28. Ron Moore (Via Licensing)

29. Jiuhuai Lu (Panasonic)

30. Gero Bäse (Siemens)

31. Hyun-Mun Kim (Samsung AIT)

32. Woo-Shik Kim (Samsung AIT)

33. Arild Fuldseth (Tandberg)

34. Shawmin Lei (Sharp)

35. Phoom Sagetong (Qualcomm)

36. Byeungwoo Jeon (SKKU)

37. Yung Lyul Lee (Sejong Univ.)

38. Frederic Loras (France Telecom)

39. Marina Bosi (MPEG LA LLC)

40. Felix Fernandes (Texas Instruments)

41. Cristina Gomila (Thomson)

42. Pankaj Topiwala (FastVDO)

43. Barry Haskell (Apple)

44. Hang Nguyen (Alcatel)

45. Arturo A. Rodriguez (Scientific Atlanta)

46. Steve Gordon (SandVideo)

47. Michael Lightstone (Nvidia)

48. Peter List (Deutsche Telekom)

49. Michael Horowitz (Polycom)

50. Per Frojdh (Ericsson)

51. Jiang Fu (Broadcom)

52. Ulrich Benzler (Bosch)

53. Yun He (Tsinghua)

54. Yoshihiro Suzuki (Hitachi)

55. Yoshihisa Yamada (Mitsubishi)

56. Justin Ridge (Nokia)

57. Yoko Noguchi (Hitachi)

58. Thiow Keng Tan (DoCoMo)

59. Charles Fenimore (NIST)

Persons in attendance at the JVT Ad-Hoc Group on Professional Extensions pre-meetings of December 7 included the following (as recorded on a sign-in sheet at the meeting).  Names that appear below that do not appear in the above list are marked as "[not in the other list]":

1. Gary Sullivan (Microsoft)

2. Shi Hwa Lee (Samsung) [not on other list]

3. Woo-Shik Kim (Samsung)

4. Hyun Mun Kim (Samsung)

5. Tom McMahon (Dolby Labs)

6. Walter Gish (Dolbe Labs)

7. Ashish Banerji (Hughes Electronics)

8. Jiuhuai Lu (Panasonic)

9. Frank Bossen (DoCoMo Labs USA)

10. Sheng Zhong (Broadcom)

11. Toshihiro Horie (Conexant)

12. Ron Moore (Via Licensing)

13. Sam Narasimhan (Motorola) [not on the other list]

14. Frederic Loras (France Telecom)

15. Ping Wu (Tandberg TV)

16. Barrry Haskell (Apple)

17. Teruhiko Suzuki (Sony)

18. Haoping Yu (Thomson)

19. Cristina Gomila (Thomson)

20. Arild Fuldseth (Tandberg)

21. Gero Bäse (Siemens)

22. Phoom Sagetong (Qualcomm)

Email addresses have not been provided in the above lists in order to minimize the usefulness of this document as a "spam" resource.

3.0
IPR Policy reminder

Meeting participants were reminded of the IPR policy established by our parent bodies and were urged to follow that policy.

ISO/IEC JTC 1 IPR policy is document in the JTC 1 directives documents.  Guidelines for following these policies are documented on the SC 29 web site.  ITU-T IPR policy is documented on the ITU-T web site.  Guidelines for application of these policies as they apply to the JVT are documented in the JVT terms of reference.

In particular, participants are obligated to report IPR of which they are aware that is necessary to implement the draft specification(s) under development and to report on IPR in technical proposal contributions toward the development of such draft specification(s).  At this stage of the JVT process, this applies in particular to the professional extensions draft amendment text.

4.0
Documentation Status

* = non-administrative contribution available on time

L = available late

JVT-J001 [Sullivan+] Report of Waikoloa JVT Meeting

JVT-J002 [Sullivan+] Report of San Diego JVT Meeting

JVT-J003 [Sullivan+] AHG Report: JVT project management

JVT-J004 [Wiegand+] AHG Report: JM Text, Errata, RefSoft

JVT-J005 [McMahon+] AHG Report: Professional Extensions

JVT-J006 [Suzuki+] AHG Report: Bitstreams

JVT-J007 [Suzuki] AHG Report: Implementer's Guide

JVT-J008 [SMPTE] Incoming LS: Alpha channel and ProfExt

JVT-J009 [Sullivan] Overview of known deployment plans & status

JVT-J010* [Sullivan+] Input toward Corrigendum

JVT-J011* [Suzuki] Editor's proposed draft conformance spec

JVT-J012* [Suzuki] Open issues on conformance spec

JVT-J013* [Suzuki] Comments and clarifications on JVT-I050

JVT-J014* [Suzuki+] Comments and proposals on 4:2:2 for PExt

JVT-J015* [Suzuki+] Profile and level definition for PExt

JVT-J016* [Kim+] Alpha channel for PExt

JVT-J017* [Kim+] Inter-plane prediction for RGB coding

JVT-J018* [Kim+] Proposal for unresolved issues in PExt

JVT-J019* [Sun+] Stereo video coding support

JVT-J020L [Topiwala+] Reversible Integer Color Transform for H.264

JVT-J021* [Kerofsky] Analysis of maximum level allowed in H.264/AVC

JVT-J022* [Boyce+] Profile and level proposal for PExt

JVT-J023* [Lim] Fast inter mode prediction

JVT-J024* [Ong+] Method for Objective Video Quality Measurements

JVT-J025* [Kim+] Reference software supporting N-bit and 4:4:4

JVT-J026L [Xuan] Verification of JVT-J023* fast inter mode prediction

JVT-J027L [Xu+] Modification of fast motion estimation

JVT-J028* [Nilsson] Deblocking in SP and SI slices

JVT-J029L [Gordon+] Simplified use of 8x8 transforms - Prop

JVT-J030L [Gordon+] Simplified use of 8x8 transforms - Results

JVT-J031L [Gordon+] Simplified use of 8x8 transforms - Software Notes

JVT-J032* [Yamazawa+] Proposal of super high-resolution level (M10293)

JVT-J033* [Jeon] Fast mode decision

JVT-J034* [Malvar+] YCoCg and YCoCg-R color transform support

JVT-J035L [Schwarz+] SNR scalable extension of H.264/AVC

JVT-J036L [Lu+] SEI syntax and DPB operation for JVT-I040 filtering

JVT-J037L [Park+] Verification of JVT-J033* fast mode decision

JVT-J038L [Kim+] Residue transformation

--------  Late Registrations --------

JVT-J039L [Topiwala+] Test clips from viper HD dataset

JVT-J040 [withdrawn] withdrawn

JVT-J041L [Hannuksela] B slices, POC, and frame_num gaps

-------- Output Documents --------

JVT-J042 [McMahon] Test sequences selected for PExt/FRExt work

JVT-J043 [McMahon+] Disposition of WG11 NB ballot comments on PExt/FRExt

JVT-J044 [Suzuki+] Disposition of WG11 NB ballot comments on conformance

JVT-J045 [Suzuki] Draft conformance specification

JVT-J046 [Suzuki] Conformance open issues

JVT-J047 [McMahon+] Draft PExt/FRExt amendment

JVT-J048 [McMahon+] PExt/FRExt open issues

JVT-J049 [Sullivan+] JM joint model encoding and concealment methods

JVT-J050 [Sullivan+] Draft H.264/14496-10 AVC corrigendum text

JVT-J051 [Sullivan+] Disposition of NB ballot comments on reference software

JVT-J052 [Suehring+] Reference software

5.0
Scheduling

 SEQ Secnum \h  \* MERGEFORMAT 
Monday


9a – 1:30p:
WG11 Plenary


3p:

JVT Opening Session


3:30p – 8p
JVT PExt

Tuesday


9a – 9:30a
JVT Sync-up & Deployment


9:30a – 11:00 
JVT PExt


11:a – 12:a
Joint meeting with WG 11 on Requirements (super high-resolution, etc.)


2p – 7p:

Technology demos in hallway


2:30p – 4:00p
JVT PExt


4p – 7p:

Joint meeting with WG 11 on Verification Testing


7p – 8p

JVT Corrigendum

Wednesday


9a – 11a:
WG 11 Plenary


11:15a – 12n:
Review & PExt


12n – 12:30p
JVT Conformance


2:30p – 3:45p
JVT Test Model & Reference Software


4:00p – 6p
JVT Corrigendum


Evening: Social Event

Thursday


9a – 10:30a
VCEG Plenary (in JVT room)


11a – 12n
Corrigendum


12n – 1p:
Joint meeting on FRExt profiles and levels (with WG 11 Req)


2:30 – 3:30p
Joint meeting on Verif Test (with WG 11 Test)


3:30 – 6:30p
Corrigendum




FRExt Deblocking




Video Quality Assessment




Scalability

Friday


9a – 1p:

Final output preparation (test model, corrigendum, deblocking SEI,





8x8/schedule, color transform)


2p onwards: WG 11 Plenary

7.0
Opening Session Notes

7.1
Meeting & AHG Reports

JVT-J001 [Sullivan+] Report of Waikoloa JVT Meeting

JVT-J002 [Sullivan+] Report of San Diego JVT Meeting

JVT-J003 [Sullivan+] AHG Report: JVT project management

JVT-J004 [Wiegand+] AHG Report: JM Text, Errata, RefSoft

JVT-J005 [McMahon+] AHG Report: Professional Extensions

See section 8.1.

JVT-J006 [Suzuki+] AHG Report: Bitstreams

JVT-J007 [Suzuki] AHG Report: Implementer's Guide

Work started toward drafting an implementer's guide – but not much progress made.  Plan to continue to look for contributions toward such informative document(s).

7.2
Incoming Liaison Communications

JVT-J008 [SMPTE] Incoming LS: Alpha channel and ProfExt

See section 8.4.2.

7.3
Deployment Status Information

JVT-J009 [Sullivan] Overview of known deployment plans & status

8.0
Professional extensions

8.1
Review of Status of Work

JVT-J005 [McMahon+] AHG Report: Professional Extensions

Review of progress in interim period and early draft of AHG report.  JVT-I047 (draft) and JVT-I048 (open issues list) were produced in the interim period.

Remark: Since no method of handling CBP is specified in JVT-I047, we do not have a complete design in the current draft for 4:2:2 or 4:4:4.  The situation for CBP is discussed in section 4.6 of JVT-I048.  The only method presented has been according to JVT-J018* (per JVT-I012) – but details are missing from that.  (See section 8.5.)

JVT-J025* [Kim+] Reference software supporting N-bit and 4:4:4

We have ongoing work on the basic reference software, plus the prior professional extension software, plus this new 4:4:4 software, plus some new 4:2:2 software from Sony.  We hope to make progress at this meeting or soon thereafter to merge these different codebases to get all the functionality into one or possibly two codebases.

W. Gish working with T. Suzuki and W-S Kim to converge the bit-depth, 4:2:2, and 4:4:4 aspects.  Do this first.  How to converge with the 8-bit-only code work?  Doesn't seem too difficult – do that later.  Those interested in these aspects should get in touch with Gish, Suzuki, and Kim to get access to interim versions.  Plan to converge to a single software set ASAP.

JVT-J039L [Topiwala+] Test clips from viper HD dataset

Test clips were chosen from the viper HD data set.  Together with the clips previously chosen by McMahon, we now have a reasonable set of date for common experiments.

8.2
Profiles & Levels

JVT-J015* [Suzuki+] Profile and level definition for PExt

Proposed to extend current Main profile.  Current level structure.  Different profiles for different bit depth.  Normalize specification of levels from macroblocks to second to (effectively) samples per second.  So decoders supporting either of the new profiles would support all of 4:4:4, 4:2:2, and 4:2:0.

(Three new conformance points for each existing level.)

JVT-J022* [Boyce+] Profile and level proposal for PExt

Basically advocates two profiles:

· 4:2:2 and below (incl. monochrome), and

· 4:4:4 and below

Also "two-dimensional" levels, with 8, 10, and 12-bit variants

4:2:2 10 bit cited as particularly important

Proposes much-increased bit rates.

Six new conformance points for each existing level:

· 4:2:2 8 bit

· 4:4:4 8 bit

· 4:2:2 10 bit

· 4:4:4 10 bit

· 4:2:2 12 bit

· 4:4:4 12 bit

Remark: Why not lump 10 & 12 bit together in particular?

More comprehensive list drafted by JVT with prioritizations:

· 4:2:0 8 bit: Priority 0 – Anything to do here?

· 4:2:2 8 bit: Priority 2 – Yes.

· 4:4:4 8 bit: Priority 6 – No.

· 4:2:0 10 bit: Priority 4 – Yes.

· 4:2:2 10 bit: Priority 1 – Yes.

· 4:4:4 10 bit: Priority 3 – Yes.

· 4:2:0 12 bit: Priority 8 – No.

· 4:2:2 12 bit: Priority 7 – No.

· 4:4:4 12 bit: Priority 5 – Yes.

Yes = Cover in one or more profiles

All N-bit profiles will also support N-m bits, m>0, N-m >= 8.

Does 4:4:4 support 4:2:2 as a subset? Yes.

Does 4:4:4 support 4:2:0 as a subset? Yes.

Does 4:2:2 support 4:2:0 as a subset? Yes.

Picture sizes and frame rates? As per before? – Leave open for now.

Buffer sizes and bit rates? MinCR? – Leave open for now.

Make bit depth a level issue?

Some conformance points progressive-only?

Consensus of the group is:

· To not define a new 4:2:0 8 bit profile.

· To define three new profiles as follows

· "4:2:2/10" profile supporting 8-10 bits (monochrome, 4:2:0 and 4:2:2)

· "4:4:4/12" profile supporting 8-12 bits (monochrome, 4:2:0, 4:2:2, and 4:4:4).

· "4:4:4/8"   profile supporting 8 bits only (monochrome, 4:2:0, 4:2:2, and 4:4:4)

Normalize to constant samples per second?  No. (define in terms of MBs/sec & MBs/pic as in current spec).

New max bit rate and buffer size for each level: Double everything.

Otherwise as per Main.

JVT-J032* [Yamazawa+] Proposal of super high-resolution level (M10293)

Joint discussion Tues 11a.

Related MPEG documents: M10325, M10328, M10332, M10335, M10293.

Proposed row to add to Table 5-2: 5.2, 983040, 65536, 69120.0, 240000, 240000, [-512,+511.75], 2, 12.

15 Hz at 4kx4k resolution – is 15 Hz enough?  Same MB processing rates as current maximum level (level 5.2).

4kx4k for full sphere representation – how much confidence in that?

Different possible mappings – octahedral, icosahedral (two tilings by triangles), etc.

Remark: Why decode all that video?  Would you display it all at once?  A: Perhaps, in some applications (perhaps not in some other apps.)

How about subdividing the sphere into sections and mapping different streams to different areas of the scene?  Would then not need a single elementary stream – can enable at systems level.

Need definition of full end-to-end interoperability, rather than just video level.  Make an "application standard", like the "3on4" effort in audio group.

Remark: Seems like a somewhat speculative low-volume application.  Will real products be built?  Four proponent companies, but will the services and hardware really be built?

Remark: We're currently unaware of product plans for the existing levels 5 and 5.1.  Adding a level 5.2 seems speculative – can a real decoder be built?

If we would add another level, we should be careful to do it right and consider whether there is justification and harmonization of a new level for other potential applications as well (scalable digital cinema?, government use?).

Encourage investigation of system approach using existing components.

Notes on MPEG Intra-only investigation M10246 and M10320 (noted in joint session)

Comparison of MPEG-2, MPEG-4 Visual Simple, MPEG-4 Visual Advanced Simple, H.264/AVC, JPEG-1992, and JPEG-2000.  (Some tested sequences interlaced.) H.264/AVC reported to be essentially always best in PSNR terms, sometimes by a substantial margin, sometimes not.  Performance may also differ for captured video versus high-resolution scanned photography.  Remark: Is the JPEG-2000 software used really representative of the achievable quality?  What about perceptual quality?  Some visual results shown.

MBAFF not used in the case of H.264/AVC in these experiments.  (If used, the results would presumably have been even more in favor of H.264/AVC.)

8.3
SEI and VUI

8.3.1
Color Transforms VUI

JVT-J020L [Topiwala+] Reversible Integer Color Transform for H.264

Similar to JVT-I015r8. Experimental results added on 4:4:4 Viper data using FastVDO software. Anchor results are using FastVDO software and not using Samsung software. Improvements on coding gain are reported.

For the viper sequence Plane at 5 bpp, 3/4 dB improvement over YUV at the high bit rate end, against YCoCr-R is between 0.1 and 0.2 dB at the high bitrate end, no difference at the low bitrate end

For the other sequences the gains against YUV are sometimes larger or smaller than ¾ of a dB. There was a consistent improvement reported at high bitrates against YCoCg-R of 0.1 to 0.2 dB. No difference at the low bitrate end.

JVT-J034* [Malvar+] YCoCg and YCoCg-R color transform support

Continues advocacy of prior proposals (JVT-H031r2 and JVT-I014r3), no new experiment results from proponent due to lack of 4:4:4 software availability, suggests perhaps adopting multiple proposals, emphasizes complexity as figure of merit.

Remark: Seek experiment results.  Note that Samsung (in JVT-J017*) has some test results on this subject that we can examine.  Sharp has also tested the idea and may be able to comment.

Samsung results:

For 10-bit film material, YCoCg-R is reportedly 0.3-0.5 dB better than YFbFr at high bit rates

For viper sequences, results are consistent with those of JVT-J020

Color transforms complexity consideration table

	Proposal
	Luma

bit depth expansion
	Chroma

bit depth expansion
	Number of shifts for

conversion to RGB
	Number of adds for

conversion to RGB

	YCoCg
	2
	2
	0
	4

	YCoCg-R
	0
	1
	2
	4

	YFbFr
	0
	1
	3
	5


Agreed: Adopt YCoCg-R (only for 4:4:4) under the name of YCoCg.

YCoCg conventional matrix version? No.

8.3.2
Deblocking Filter SEI

JVT-J036L [Lu+] SEI syntax and DPB operation for JVT-I040 filtering

Difference for the two pictures shown were visible to all participants. One coding experiment at 32 Mbit/s at 1080p, the other at 18 Mbit/s at 1080p for the film test material in our test set.

JVT: Adopt an SEI message with contents being a flag: picture_prior_to_deblocking_preferred_flag (or something similar, editorial discretion to be used in naming and exact form of syntax). The default value of this flag is 0. The persistence of the SEI message is to be similar to other persistent SEI message in the current text.

8.3.3
Stereo Video VUI

JVT-J019* [Sun+] Stereo video coding support

Proposes to code stereo video as fields of interlaced video.

"Scalable field coding" – e.g., right view is coded without reference to left view

Also proposes side-by-side form of two-view video format representation (essentially doubling the coded bit rate).

VUI is not designed for extensibility – use SEI.

Persistence: Shall be in first AU, can be repeated, persists for entire sequence.  Every picture would need to be a field – require that?  Yes.

What would be the intended interpretation of the spatial location of the samples?  Overrides diagram in sec 6 such that each individual field is interpreted according to Figure 6-1.

Adopt.

8.4
Coding Tool Additions:

8.4.1
8-tap Transform Addition

JVT-J029L [Gordon+] Simplified use of 8x8 transforms - Prop

JVT-J030L [Gordon+] Simplified use of 8x8 transforms - Results

JVT-J031L [Gordon+] Simplified use of 8x8 transforms - Software Notes

Presented by Steve Gordon. Luma 8x8 integer transofrm, luma 8x8 intra prediction. Previous submissions – JVT‑H029, JVT-I022. 

Two new syntax elemant – PPS flag to show that it is used, MB Layer – intra_8x8_flag.

Reduced number of Contexts.

Bit rate reduction – IPPP (1 ref, 4 ref) , IBBP …  at HD, Movie and 720p, 5 to 15% gain, average gain about 10% Bit rates – 5 to 15 Mbps.

Reference code modification are already complete for 4:2:0.

Next steps – use Viper content, use the content provided by Dolby, combine it with Interlace Coding tools, Professional Extension tools, Interest in 10 bit 4:2:0, look at different 8x8 transforms, need to test at 4:2:2 and 4:4:4 chroma resolution, for large motion block size investigate switching. Need to see it visually. Impact of this change on the text.

Support from FastVDO, Dolby. General support to come to a quick conclusion. 

General Consensus – Needs to be further reviewed in the next meeting.

8.4.2
Alpha

JVT-J008 [SMPTE] Incoming LS: Alpha channel and ProfExt

Indicates importance of alpha (including high-fidelity gray-scale alpha) to applications.  Both gray-scale alpha and one-bit mask alpha.  Current practice is to code alpha as a separate monochrome stream.

Suggestion to look at the way MPEG-4 Visual codes alpha.  In MPEG-4 visual, binary alpha is coded using raster scan arithmetic coding with a context formed by spatial and motion-compensated temporal (with motion vectors that are separate from the video content motion vectors) neighbors.

There's also chroma key alpha (supported in H.263 and MPEG-4 Systems).

For gray-scale alpha, just treating it as a fourth component is one apparently-reasonable way to treat it.

Some sample images with alpha can be made available (possibly old material for MPEG-4 visual too).

There are other potential uses for a fourth component, such as for depth information.

JVT-J016* [Kim+] Alpha channel for PExt

Binary alpha channel proposal.  Use XOR relative to reference picture.  Nearest-neighbor motion compensation.  Separate motion vectors.  Separate CBP coding.

JVT Agreed: If we do any kind of alpha, we should have gray-scale alpha, not just binary.

JVT Agreed: If we want to achieve alpha support, our schedule may be stressed.  July is the first possible date of completion given the ballot period for an FPDAM in ISO/IEC.  Adding alpha could make that slip.

Remark: Record a need for an alpha support design in the meeting report?

Remark: Would alpha be in a different profile (and therefore possibly a different amendment) or only a feature of the same profiles we currently need?

Comment from MPEG requirements group on alpha: Alpha is within scope of project if it can be achieved properly.

8.4.3
Interplane Prediction

JVT-J017* [Kim+] Inter-plane prediction for RGB coding

(See JVT-H018 for proposed draft text impact.)

Test results for Viper and Film test sets.  Benefit reported for, e.g., 20+ Mbps.

Measuring PSNR in RGB domain (averaging the PSNR of the three components).

Compared with YCoCg-R (Microsoft proposal to Trondheim) and YFbFr (FastVDO proposal to San Diego, last revision).  Found generally superior performance for inter-plane prediction above 40 dB.  11 sequences tested – for 9 of them chose to use interplane prediction and for 2 chose not to (because of the behavior at lower bit rates).

Benefit on Film material more than on Viper material.  Proponent indicates significant noise present in Viper sequences – not just in the film sequences.

Found YCoCg-R better than YFbFr for all cases for film material. For Viper material, mixed results between the two.

Cross-verification: Sharp contribution to San Diego meeting (JVT-I024), using software provided by Samsung.

Remark: impact on specification?

Technique is specific to 4:4:4, very high bit rates, RGB & XYZ, particularly for film material.  (Out of 11 RGB sequences tested, gain >= 0.5 dB shown on 1 of 11 at 40+ Mbps, 5 of 11 at 60+ Mbps, 9 of 11 at 100+ Mbps, better on film than on viper video.)  Average 0.28 dB at 40 Mbps, 0.47 at 60 Mbps, 0.77 at 100 Mbps.  Not adopted.

8.4.4
Residue Transformation

JVT-J038L [Kim+] Residue transformation

Similar concept to interplane prediction in concept.

Intra/Inter prediction is done in RGB domain, then the residual signal would be processed by a color transform in addition to a spatial transform as part of the decoding process.

Compared to use of YCoCg-R outside of codec (using YCoCg as the residual decoding transform), with significant benefit shown for all sequences for some bit rates.

When compared to interplane prediction, at highest bit rates, interplane prediction did better.  At lower bit rates sometime the residual transform did better and sometimes the interplane prediction did better.

Cross-verification: Not yet.  Software can be provided for verification.  No action.

8.5
Other PExt Topics

JVT-J014* [Suzuki+] Comments and proposals on 4:2:2 for PExt

1. Clarification requested on ordering of block data.  Send all Cb, then all of Cr for each MB. Agreed.

2. Handling of monochrome – not specified.  For intra, require DC prediction.  For CBP, require CodedBlockPatternChroma equal to 0.  For CAVLC case, add a new table to only provide 16 possibilities (simply eliminating all the possibilities having values greater than 16 in Table 9-4).  For the CABAC case, just require that the decoded value of CodedBlockPatternChroma is equal to 0. Agreed.

3. Deblocking for 4:2:2 and 4:4:4 – how to apply filter vertically for chroma.  Just adjust the geometry, but not the design. Agreed.

JVT-J018* [Kim+] Proposal for unresolved issues in PExt

1. Motion comp for 4:4:4 chroma – 6-tap or bilinear?  Bilinear advocated.
JVT Agrees: Bilinear recommended.

2. Intra chroma prediction for 4:4:4 – two methods in draft now.  Method 1: Use same mode for all components and have 4x4 and 16x16 prediction defined for chroma.  Method 2: Use only 16x16 prediction, scaling up what is done in the 4:2:0 case.  Rationale for method 1: maintaining homogeneity for textures between luma and chroma.  Rationale for method 2: simpler transcoding to 4:2:0.  Remark: Transcoding ease becomes less of an issue if other differences in coding method are found between the two domains (e.g., interplane prediction, residual color transform, 8-tap transform support, …)
No strong evidence of a need to customize 4:4:4 syntax and operation differently than 4:2:2 and 4:2:0, so for now just same design as for those cases (just adjusting the geometry and semantics, not the syntax).  Agreed.

3. CBP coding for 4:4:4: Propose 4 bits for luma component and 4 bits for Cb/Cr. Each bit for Cb/Cr controls an 8x8 Cb and a corresponding Cr block.  (Right now we have 4 bits for luma and 2 bits for chroma, where only three of the four chroma bit combinations are populated – we skip the case indicating AC without DC.)  Remark: What about 4:2:2?  Remark: Need VLC tables, CABAC initialization, … AHG indicated a need to work out the details.  Remark: How do we know this would be better than just changing the semantics of the existing syntax?  (Samsung: Entropy-based analysis provided by Samsung at previous meeting.)  Remark: What is in the draft and the provided software now?  A: In software, just changing the semantics of the existing syntax; in draft, no change of CPB coding method specified.  Remark: Why not just take that as a starting point, as it is the only fully-specified working design we have now?  Adopt semantics-only approach as the draft now. Agreed.

4. XYZ – what to do, if anything?  (Interplane prediction seems to have some benefit.) No action taken.

5. Lossless – Interplane prediction seems to have some benefit.  No action taken.

8.6
General PExt Considerations

Priorities as listed by PExt AHG for this meeting:

1. Closure on obvious open issues (motion interpolation, intra prediction, CBP)

2. Review key applications

3. Initial profiling

4. Do we adopt additional coding features?  (see section 8.4) If so, which ones?

5. Can we achieve the intended schedule? If not, what then?

How big can level_prefix be?  Can we cover the full range of useful coefficient values?  Is "silly" use of large level_prefix disallowed?  Not a problem.

Remove sentence "For BitDepth greater than 10, component values are always full range."  Agreed.

Change "level prefix" and "level code" to "level_prefix" and "levelCode" as appropriate.  Agreed.

For colour_space_id, send one bit indicating same or different than the video content; if different, send syntax as in Annex E to say what it is. Agreed.

Naming of PExt extensions:  high-fidelity extensions, high-quality extensions, enhanced-format extensions, fidelity range extensions …?

Change of name from "Professional Extensions" to "Fidelity Range Extensions" (FRExt): Agreed.  Officially change now or later?  Do not change the official title of the document now, to allow time for final consideration of this new name.

9.0
Corrigendum

JVT-J010* [Sullivan+] Input toward Corrigendum

JVT-J013* [Suzuki] Comments and clarifications on JVT-I050

JVT-J021* [Kerofsky] Analysis of maximum level allowed in H.264/AVC

JVT-J028* [Nilsson] Deblocking in SP and SI slices

JVT-J041L [Hannuksela] B slices, POC, and frame_num gaps

Corrigendum contributions reviewed – result reflected in JVT-J050.

10.0
Conformance

JVT-J011* [Suzuki] Editor's proposed draft conformance spec

JVT-J012* [Suzuki] Open issues on conformance spec

Copyright: Must have permission to include the bitstream in the spec, Must have permission to use the content of any pictures that are decoded from the bitstream.  Polycom (Paris, Deadline) and new Film & Viper material appear OK per existing copyright statement.  Other material: Foreman & Car Phone came from Siemens.  Probably can't use Akiyo and News.  ITU-R & VQEG sequences probably OK.  Recognizing that the content rights may be separate from the rights to the encoded bitstream (and perhaps the process that produced the bitstream), we need to get a statement from each bitstream donor indicating that they are OK with inclusion of that bitstream in the conformance specification.

Some features missing (list mostly from JVT-J012):

· SI ( Nilsson
· Redundant picture

· Data partitioning

· Very long bitstreams ( SVA
· Reference picture list reordering for interlace

· MMCO for interlace

· Reference picture list reordering with CABAC

· MMCO with CABAC

· Constrained Intra pred with CABAC

· SEI/VUI/HRD ( Sony

· Implicit weighted prediction ( Toshiba

· Spatial and temporal direct mode in the same stream (note: syntax switch is slice level)

Continuing desire for more "evil" bitstreams (see content of JVT-J012 for suggestions).

Note: Additional volunteers listed in JVT-J012.

Some bitstreams need to be replaced because of problems.

Regarding hashing, allow inclusion of either a hash or decoded pictures (reference software should also be capable of decoding all conformance bitstreams).  Polycom (M. Horowitz) indicates that their program distributed for their sequences would be allowed to be used (can be found on the VCEG ftp site).  There's also something in the old VCEG mobile multiplex simulation software that may be appropriate.

11.0
Test Model and Reference Software

Chairman's remarks: We primarily need contributions to the editorial quality of the test model document and improvements in the correctness, completeness, readability, and structural integrity of the encoding and decoding reference software.  Those are higher priorities than improved algorithmic techniques for the encoding process.

Agreed on need to remove the JM text document from the reference software amendment, as the editorial status of the document is not adequate and such text has not been included with prior reference software for other standards.

JVT-J023* [Lim] Fast inter mode prediction

Further work relative to prior contribution JVT-I020.  Reportedly better on interlaced SD and for range of QP.  Make threshold value adaptive to value of QP.  QP values 8, 16, 24, 32.  Common conditions except Tempete rather than Stephan and different QP.

Results relative to JVT-I020 not shown – Deferred to see such results.  Later: Proponent not present for final review – closed without action since proponent did not provide results by end of meeting.

JVT-J026L [Xuan] Verification of JVT-J023* fast inter mode prediction

Similar results reported to JVT-J023*.

JVT-J027L [Xu+] Modification of fast motion estimation

JM currently has JVT-H026 (simplification of JVT-G016) fast motion estimation in it.  Design simplified by removing two steps.  Memory use for prediction of MVs decreased by 90+% (34 kbytes ( 2 kbytes for CIF video).  Essentially no impact on performance.  Already in latest JM text & software.

Request to work to make the description better correspond to the symbols and terminology used in the video coding normative text specification.

To upload a new version, removing accidental incorrect reference to FastVDO.

Adopted.

JVT-J033* [Jeon] Fast mode decision

Current "R-D On-Fast" mode decision base on JVT-G013 (intra) and JVT-I020 (inter), followed by R-D decision between intra and inter.

Method proposed to improve design: 30% speed-up of entire encoding process (with slow motion estimation and R‑D turned on) relative to slow decision method in JM (not relative to fast method described above).

There seem to be three basic modes of operation in the current software: R-D Off (using SAD-style thresholding, R‑D On-Slow (using R-D for everything), and On-Fast (using R-D choice between fast intra and fast inter).  R-D Off has measurable coding quality penalty.  R-D On-Fast does not have a significant penalty.

Two things proposed: 1) Early decision of skip, 2) early indication of need to check intra once inter result known.

Test with common conditions for coding efficiency experiments, except used 4 rather than 5 reference pictures and used ME search range 16 rather than 32.  (JM 6.1d.)  Re-ran with 5 ref pics and larger search range and got same basic behavior (with lower speed-up increase for obvious reasons).  Net BD-BR effect 0.7 % increase, BD-PSNR 0.03 dB loss.

Question: What about direct mode?  A: Worked only on I & P picture coding – it would probably work OK there too, but not tested.

Adopted – also agreed to modify as appropriate to incorporate direct mode selection as well, and requested the proponent to make sure not to harm the structure of the code.

JVT-J037L [Park+] Verification of JVT-J033* fast mode decision

Confirmation of essentially the same results as in JVT-J033*.

12.0
Video Quality Measurement

JVT-J024* [Ong+] Method for Objective Video Quality Measurements

Test for 90 sequences showed and each sequence was viewed by 20 subjects. Results for the verification test data and check on the correspondence to the MOS data of that is suggested. Proponent volunteered to make objective quality measurement program available to the group.

13.0
Temporal & SNR Scalability

JVT-J035L [Schwarz+] SNR scalable extension of H.264/AVC

Information document (detailed review not requested by proponent).

14.0
Meeting Resolutions

The meeting resolutions listed in this section were reported to the parent bodies.  As the meeting was held in a colocated fashion with a meeting of the WG11 parent body, the format of the document listings and resolution content emphasizes WG11 milestones.

14.1
Documents for approval

The Joint Video Team (JVT) recommends WG 11 approval of the following documents.

	No.
	Title
	TBP
	Available

	
	14496-4 MPEG-4 Conformance 
	
	

	N6239

(JVT-J044)
	Disposition of Comments for ISO/IEC 14496-4:2002/PDAM6 (AVC Conformance)
	Y
	04/02/06


	N6240

(JVT-J045)
	Text of ISO/IEC 14496-4:2002/FPDAM6 (AVC Conformance)
	Y
	04/02/06


	
	14496-5 MPEG-4 Reference Software 
	
	

	N6247

(JVT-J051)
	Disposition of Comments for ISO/IEC 14496-5:2002/FPDAM6 (AVC and Audio SBR Reference Software)
	Y
	04/02/06


	N6248

(JVT-J052)
	Text of ISO/IEC 14496-5:2002/FPDAM6 (AVC and SBR Reference Software)
	Y
	04/02/06


	
	14496-10 MPEG-4 Advanced Video Coding 
	
	

	N6107

(JVT-J043)
	Disposition of Comments for ISO/IEC 14496-10:2003/PDAM1 (AVC Professional Extensions)
	Y
	04/02/06


	N6108

(JVT-J047)
	Text of ISO/IEC 14496-10:2003/FPDAM1 (AVC Professional Extensions)
	Y
	04/02/06


	N6109

(JVT-J050)
	Text of ISO/IEC 14496-10:2003/DCOR 1 (AVC Corrigendum)
	Y
	03/12/15



14.2
Conformance Resolution of Thanks

The JVT thanks the WG 11 National Bodies of France, Germany, Japan, and the United States for their comments on the ISO/IEC 14496-4:2002/PDAM6 (AVC Conformance) ballot, and reports that these comments have been taken into consideration in the generation of the FPDAM text [N6240 / JVT-J045] as noted in N6239 / JVT-J044.

14.3
Conformance Resolution on Copyright

The JVT, noting the importance of avoiding accidental unauthorized inclusion of copyrighted material in its standards, requests input to verify that the bitstreams (with current draft found in N6240 / JVT-J045) to be included in the Text of ISO/IEC 14496‑4:2002/AMD6 (AVC Conformance) are available for that purpose, including proper rights to both the bitstreams themselves and the content of the video produced by decoding them.

14.4
Reference Software Resolution of Thanks

The JVT thanks the WG 11 National Bodies of France and Japan for their comments on the ISO/IEC 14496‑5:2002/PDAM6 (AVC and Audio SBR Reference Software) ballot, and reports that these comments have been taken into consideration in the generation of the FPDAM text [N6248 / JVT-J052] as noted in N6247 / JVT-J051.

14.5
Professional Extensions Resolution of Thanks

The JVT thanks the WG 11 National Bodies of Germany, Japan, and the United States for their comments on the ISO/IEC 14496-10:2003/PDAM1 (AVC Professional Extensions) ballot, and reports that these comments have been taken into consideration in the generation of the FPDAM text [N6108 / JVT-J047] as noted in N6107 / JVT-J043.

14.6
Resolution on Corrigendum

The JVT has concluded that approval of a corrigendum is necessary for ISO/IEC 14496-10:2003, and provides a text of ISO/IEC 14496-10:2003/DCOR 1 (AVC Corrigendum) [N6109 / JVT-J050] to begin that process.

14.7
Resolution on Ad Hoc Groups

The JVT provides the following summary of JVT ad hoc groups to progress work in the interim period until the next full-agenda JVT meeting:

	Title
	Chairs
	Mtg

	JVT Project Management and Errata Reporting
	Gary Sullivan, Ajay Luthra, and Thomas Wiegand
	Y

	JM Description and Reference Software
	Thomas Wiegand, Karsten Sühring, Siwei Ma, and Keng Pang Lim
	N

	Professional / Fidelity Range Extensions
	Tom McMahon, Gary Sullivan, and Thomas Wiegand
	Y

	Bitstream Exchange and Conformance
	Anthony Joch, Karsten Sühring, Teruhiko Suzuki
	N

	Implementer's Guide Development
	Teruhiko Suzuki
	N


"Y" = Meeting on the weekend prior to next WG11-colocated meeting of the JVT in March 2003.

14.8
Resolution on Meeting Plans

The JVT provides the following proposed JVT meeting plans:

	Approx Date
	Auspices
	Location
	Project Milestone

	Jan. 27-28, 2004
	ITU-T
	Geneva
	COR Preparation for ITU‑T Consent (no other activity)

	March 15-19 2004
	JTC 1
	Munich
	COR Completion

	July 19-23, 2004
	JTC 1
	Redmond
	Reference Software, Conformance, and Professional / Fidelity Range Extensions Text Completion


14.0
Closing of Meeting

Output documents and meeting resolutions reviewed.

Output documents:

JVT-J042 [McMahon] Test sequences selected for PExt/FRExt work

JVT-J043 [McMahon+] Disposition of WG11 NB ballot comments on PExt/FRExt

JVT-J044 [Suzuki+] Disposition of WG11 NB ballot comments on conformance

JVT-J045 [Suzuki] Draft conformance specification

JVT-J046 [Suzuki] Conformance open issues

JVT-J047 [McMahon+] Draft PExt/FRExt amendment

JVT-J048 [McMahon+] PExt/FRExt open issues

JVT-J049 [Sullivan+] JM joint model encoding and concealment methods

JVT-J050 [Sullivan+] Draft H.264/14496-10 AVC corrigendum text

JVT-J051 [Sullivan+] Disposition of NB ballot comments on reference software

JVT-J052 [Suehring+] Reference software

The WG 11 hosting body and the United States INCITS L3 host organization for the WG 11 meeting were thanked.

Meeting closed at 1pm on Friday, December 12, 2003.
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