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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 Sept 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.  Approximately XX participants attended these meetings (see section 2.0).

2.0
Attendance

Persons in attendance included the following:

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

* = 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

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, 3GPP level, scalable)



2p – 7p:

Technology demos in hallway


2:30p – 4:00p
JVT Conformance


4p – 7p:

Joint meeting with WG 11 on Verification Testing


5p – 6p

JVT Test Model & Reference Software


6p – 7p

JVT Corrigendum
Wednesday


9a – 11a: WG 11 Plenary


Evening: Social Event

Thursday


9a – 10:30a VCEG Plenary in JVT room

Friday


9a – 11a: Final output preparation


2p onwards: WG 11

6.0
Opening Session Notes

6.1
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 10.1.

JVT-J006* [Suzuki+] AHG Report: Bitstreams

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

6.2
Incoming Liaison Communications

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

See section 7.4.2.

6.3
Deployment Status Information

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

7.0
Professional extensions

7.1
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.

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.

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.

7.2
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
· 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.
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.
JVT-J032* [Yamazawa+] Proposal of super high-resolution level (M10293)

<not yet discussed>
7.3
SEI and VUI

7.3.1
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. Improvement on coding gain are reported. 

For the viper sequence Plane at 5bpp ¾ dB improvement over YUV at the high bitrate 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 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, 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.
10-bit film material

YCoCg-R is 0.3-0.5 dB better than YFbFr

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

YCoCg

2 bit expansion




4 adds

YCoCg-R
0 bit expansion for luma, 1 bit expansion for chroma
2 shifts, 4 adds
YFbFr

0 bit expansion for luma, 1 bit expansion for chroma
3 shifts, 5 adds

Adopt YCoCg-R (only for 4:4:4) under the name of YCoCg.
YCoCg conventional matrix version?
7.3.2
Deblocking Filter SEI

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

Proposes an SEI message. Defer.
7.4
Coding Tool Additions:

7.4.1
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


7.4.2
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).

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, we will need a longer schedule.  In fact, March appears very difficult to achieve as a final date, even without any expansion of coding tools.  We need to decide at this meeting what to include, and depending on that decision, whether what we include will fit within the schedule.
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?
7.4.3
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

7.4.4
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.

7.4.5
Stereo Video

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

<not reviewed>

7.6
Other PExt Topics

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

1. Clarification requested on ordering of block data.

2. Handling of monochrome – not specified.

3. Deblocking for 4:2:2 – how to apply filter vertically for chroma.

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, …)
AHG Recommends: Let's pick one this week.

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: 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.)

5. Lossless – Interplane prediction seems to have some benefit.

7.7
General PExt Considerations

Priorities as listed by PExt AHG:

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 7.4) If so, which ones?

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

Naming of PExt extensions:  high-fidelity extensions, high-quality extensions, enhanced-format extensions, …?
8.0
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

9.0
Conformance

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

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

10.0
Test Model and Reference Software

JVT-J023* [Lim] Fast inter mode prediction

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

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

JVT-J033* [Jeon] Fast mode decision

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

11.0
Video Quality Measurement

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

12.0
Temporal & SNR Scalability

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

<not reviewed>
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