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1.
Status and Overview

The current draft of the JVT professional extensions amendment is JVT-I047, and the list of open issues from the Geneva meeting is JVT-I048.  JVT-I047 is substantially improved over the previous document.  The draft has "Study of PDAM" status in the ISO/IEC JTC1/SC29/WG11 (MPEG) parent body, and rapporteur's draft in the ITU-T SG16 Q.6 (VCEG) parent body.

Several meetings regarding the JVT Professional Extensions were held during the main JVT meeting cycle in San Diego, California during 2-5 September, 2003.  Activities and conclusions of that meeting are reported herein.  Section 2 of this report provides a detailed description of the activities of the San Diego meeting.

A meeting of this Ad Hoc Group was held during the afternoon of December 6 at the Waikoloa meeting site of the 10th JVT meeting.  Section 3 of this report provides a detailed description of the activities of that meeting.

Discussions of the ad hoc activity were also held on the jvt-experts@mail.imtc.org main JVT email reflector.

Two particularly critical issues to work out in order to complete the professional extensions amendment activity are issues surrounding software and profiling:

· Progress was made on the software issue at the meeting in San Diego where volunteers were identified for all parts of the intended amendment.  For extended bit depth Dolby has already provided reference software based on JM7.3.  For 4:2:2 and interlace, Sony and Tandberg are collaborating in preliminary bitstream exchange and they intend to provide reference SW shortly.  That code will have to be integrated into the latest extended bit-depth release.  For 4:4:4 Samsung will provide reference software shortly.  That code will have to be integrated into the latest extended bit-depth release.

· The number of potential profiles and levels that could be created from the professional extensions could become quite large if we try to serve the interests of all applications and configurations discussed in prior meetings (e.g., in Trondheim and Geneva).

The coding of RGB has been the subject of some study in the JVT, and further study of this topic is planned.  Clarification of our understanding of the intended use of XYZ color space for video coding also appears necessary for progress in that area.  There is new information from SMPTE on these topics; that information is being studied.

In San Diego the recommendation was made to take the alpha channel out of the draft and to keep it in the open issues document.  The requirements of possible inclusion of an alpha channel in the codec design are being discussed.  SMPTE is expected to provided a Liaison statement to the WG11 meeting in Hawaii outlining their alpha channel requirements.  In Hawaii the AHG is expected to make a final recommendation regarding the inclusion of an alpha channel.

Dolby has selected a set of 10 bit test clips for film material to be used in professional extensions tests.  FastVDO is in the process of selecting sequences from a 10 bit electronic capture source.  Evaluation criteria must still be determined – whether we use PSNR or Visual methods, and whether we perform multi-generation testing.  A Bitstream exchange schedule must also be defined.
In San Diego, our AHG made the following recommendations for its JVT parent body:

· Consider renaming professional extensions to something less restrictive.  “High Fidelity” has been proposed.

·   Establish "common conditions" test set and bit rates:

	Bitrate Range
	Video Formats
	Chroma Formats
	Bit Depth
	ProfExt Application Priority

	5-15 Mbps
	720/24P, 720/60P, 1080/24P&"60i"
	4:2:0, 4:2:2
	8-10 bits
	1

	15-30 Mbps
	720/24-60P, 1080/24P&"60i"
	4:2:0, 4:2:2
	8-10 bits
	1

	30-60 Mbps
	720/60P, 1080/24P&"60i"
	4:2:0, 4:2:2, 4:4:4
	8-10 bits
	1

	60-100 Mbps
	720/60P, 1080/24P&"60i", 1080/24P-60P, 3K/24P
	4:2:2, 4:4:4
	10-12 bits
	2

	100-200 Mbps
	720/60P, 1080/24P&"60i", 3K/24P, 4K/24P
	4:2:2, 4:4:4
	10-12 bits
	3

	200+ Mbps
	720/60P, 1080/24P&"60i",
3K/24P, 4K/24P
	4:2:2, 4:4:4
	10-12 bits
	4


2.
Details of activities of the San Diego meeting

2.1
Opening Discussion & Overview

Attendance recorded (see main meeting report).

Opening remarks & status review:


JVT-H037r2 is the current draft state [Note: Additional version(s) added later];


JVT-H038f0 is the open issues list

Review of current draft text

Agreed to change 

· Alteration of syntax to support two bit depths (one for luma-equivalent, one for chroma-equivalent).

· Remove reference to open issues list

· Remove reference to alpha from draft (do not remove it from open issues list)

· Fix chroma siting figures that look strange with field shading turned on

· Use QP offset of 3 to compensate for Hadamard norm in 4:2:2 case (effect in 4:4:4 case do as luma, since gain compensation there is a multiple of 2).
· For subsampling chroma format conversion (generating 4:2:2 from the 4:4:4 sources for example) use JVT-I018 method after conversion to whatever color space is to be used.  Note – A reasonable way to produce higher bit-depth content if we don't have it is to downsample from a higher resolution and retain more bits in the downsampled result than were in the higher-resolution material
We desire further study to resolve the following subjects:

1. Study which of the two described methods of intra chroma prediction should be used for 4:4:4

2. Study whether chroma motion compensation should be bilinear for 4:4:4

3. Subject 1: 2x4 Hadamard for Chroma DC

4. CBP

5. 2nd-level chroma DC transform

Note: There is significant interaction between the choices for items #1, 4, and 5 above.

2.2 PExt –related documents for the San Deigo meeting:

JVT-I000    [Sullivan+] Document Registration List

JVT-I001    [Sullivan+] Meeting Report for San Diego

JVT-I005    [McMahon+]  AHG Report: Professional Extensions

JVT-I011-T  [Winger]    On the Range of Values for Transform Coefficients

JVT-I012-TL [Kim]       Proposal for Unsolved Issues in Professional Extensions

JVT-I013-T  [Gomila]    SEI for Film Grain Encoding: Syntax and Results

JVT-I014-T  [Malvar+]   YCoCg-R: A Color Space with Reversibility and Low D.R.

JVT-I015-T  [Topiwala+] Coding of 4:4:4 Video in Professional Extension

JVT-I016-TL [Suzuiki]   Extension of Intra coding for 4:2:2

JVT-I017-TL [Sullivan]  Approx Theoretical Analysis of Color Conversion Error

JVT-I018*   [Sullivan]  Downsampling for Color Format Conversion

JVT-I019*   [Sullivan]  Upsampling for Color Format Conversion

JVT-I022*   [Gordon+]   Simplified 8x8 Transform for PExt

JVT-I023*   [Kim+]      Inter-plane prediction for RGB coding

JVT-I024*   [Sun]       Comment on Lossless Video Coding for PExt

JVT-I025*   [Kerofsky]  16-bit DC Coefficient Reconstruction

JVT-I029*   [Suzuki+]   Add. Experiments on Intra DC Pred. for 4:2:2

JVT-I030-L  [Koyabu+]   Extention of Inter Frame Coding for 4:2:2 Video

JVT-I031(M) [Suzuki+]   Parallel Processing for High Bit Rate App's.

JVT-I032(M) [Schwarz+]  SNR-scalable extension of H.264/AVC (VCEG-T02)

JVT-I033*   [Gish]      Reference software for Extended Bit Depths

JVT-I034(M) [Kadono+]   Film Grain Coding in H.264/AVC

JVT-I036*   [DVB]       LS from DVB on PExt

<<<NUmber Gap>>>

--------------------------------------------

JVT-I040    [Lu+]       Inter prediction for film grain & fine detail

2.3
Notes on Contributions

JVT-I011 [Winger+] CAVLC Extension

No new version since Trondheim.  See JVT-I005 notes and "Trondheim Recommendations" section.

JVT-I012 [Kim+] Proposal for the unsolved issues in Professional Extensions

See JVT-I005 and "Trondheim Recommendations" section.  New version – part of the prior version is now the subject of JVT-I023.  Corrected some information on color distortion.  Reduced the weighted prediction remarks to discuss only offsets.

JVT-I013 [Gomila+] SEI message for film grain encoding: syntax and results

See JVT-I005 and "Trondheim Recommendations" section.  New version – minor syntax improvements.

JVT-I014 [Malvar+] YCoCg-R: A Color Space with RGB Reversibility and Low Dynamic Range

See JVT-I005 and "Trondheim Recommendations" section.  New version – minor corrections.

JVT-I015 [Topiwala+] Coding of 4:4:4 Video in Professional Extension

See JVT-I005 and "Trondheim Recommendations" section.  New version – significantly changed since Trondheim

New subjects: Color transforms and 4:4:4 encoding

Proposes a new reversible color transform.  Advocates:

· high coding gain

· integer mapping and reversibility

· limited bit depth expansion

· not emphasizing complexity of integer transforms

Advocates that normalized autocorrelation matrix should be used for analysis, rather than non-normalized one used in recent versions of JVT-I014.  Remark: Some question as to the validity of the normalization.

Additional differences in TCG analysis – reports sub-optimality for new method to be about 0.05 dB.  Reports sub-optimality for YCoCg of 1.5 dB.  Reports sub-optimality for RCT of 1.6 dB.  For "SHIRCT": 0.2 dB.  – These results erroneous, superceded by later revision of contribution.

Bit depth expansion: One bit per element (Is that for all three components? To double-check whether that is correct).

Y ~= (5R + 16G + 8B)/16

For use in our design, samples will be predicted.  So these TCG's won't be seen in practice in our codec.  Need video test results.

There appears to be some error in the analysis done either for this contribution or for JVT-I014. – Error later found in the analysis of this version of the contribution (some question regarding normalization aspect remains).

Remark: Would like to see some real video test results.

Advocates having a reversible color transform so that whatever loss is involved in the system, it is not coming from the color transform.

Remark: Specify a generic form of lifting-based transform, rather than picking a specific method?

4:4:4 encoding – some new test results presented.

We need to make progress on reference software for 4:4:4.

New version of document provided:  New color transform provided.  New analysis of prior transforms provided.

Color transform is in a different category than inter-plane prediction.  Color space definition is a VUI indication that does not affect the normative core of the codec or have any interaction with coding tools (e.g., SP/SI).

If differences in coding fidelity (subjective, etc.) are negligible between color spaces, simplicity is likely to be a useful way to differentiate them.

JVT-I016 [Suzuki] Extension of Intra Coding for 4:2:2 Video
No new version since Trondheim.  See JVT-I005 and "Trondheim Recommendations" section.

JVT-I017 [Sullivan] Approximate theoretical analysis of RGB to YCbCr to RGB conversion error

No new version since Trondheim. See JVT-I005 and "Trondheim Recommendations" section.  Also see notes on JVT-I015.

JVT-I023 [Kim] Inter-plane Prediction for RGB Coding
Update of inter-plane prediction technique.

Goal: Increase coding efficiency for RGB coding, while avoiding color distortion from color space conversion.

Confirms experimentally the theoretical results reported in JVT-I017.

However, reports that color distortion due to color space conversion alone is visible.  Some remarks from the group about how to determine whether this effect is real or not.

Advocates CIE 1994 "Delta E*ab" for color distortion measure.

Cross-over point of efficiency relative to YCbCr coding is reported to be between 45 and 50 dB PSNR for 8-bit RGB input data.  Same step size for all three components – Remark: Is that optimal in both cases?  Remark: it would be nice to be able to see the intermediate PSNRs in the YUV domain on each color component.

For 10-bit RGB input data, similar PSNR range to cross-over point.

Remark: Sharp indicated verbally that they have cross-verified the test results (using the same software).

Remark: How was motion estimation done?  A: Using G component only.

Remark: In what bit-rate range is the benefit, and how much is it?  Less gain shown on the 10-bit data than on 8-bit data.  Proponent indicates that 10-bit results have significant film grain.  Example: In some cases for 10-bit input, roughly 0.5 dB at 500 Mbps+.  On 8-bit data, getting, on Crew sequence, 1.5 dB gain at 225 Mbps.  Having good results on 8-bit input seems less interesting, since at bit rates this high we would expect equipment to have the capability of more than 8-bit input.

More detailed look at a specific 10-bit example ("Traffic"): 0.5 dB gain at 330 Mbps, 1 dB at 450 Mbps.  Less on two other sequences ("ashtray" and "bicycle").

If avoiding color conversion loss is the benefit here, an alternative approach would be reversible color transforms.

Subjective?

Remark: Is there 10-bit content without as much film grain as seen here?  Thomson has some 10-bit Thomson-Viper camera sequences that would not have lots of film grain – 120 GB.  This might be good source material to test this scheme.  Available for completely unrestricted use.  Contact: Mark Chiolis.

Remark: Pre-process some 10-bit content?

Remark: Is RGB the right domain to measure?  Can do better perceptual weighting in YUV, for example?

Establish "common conditions" test set and bit rates.

Remark: Establish a 10% rule?

Validity of PSNR is questionable in evaluation of some proposals (particularly for film gain issues).

Thomson "Viper" material (reported to not include much grain)?  Material that includes film grain? (material from recent film set distributed by Dolby)

Viper material: Use the color-corrected version of this data, invert the log transfer function, convert to appropriate color space.

Which specific sequences, and which parts of each sequence?  Try to pick a diversity of material from different sources.  T. McMahon asked to pick some – 6 sequences (4 film, 2 Viper), 60 frames each.  Note – Suggest browsing VHS version to select some for suggestions to Tom.  For interlace, 1080i "Stockholm-pan" 4:2:2 8-bit (Thomson LDK-6000) and "New Mobile & Calendar" 4:2:2 8-bit.

For subsampling chroma format conversion – use JVT-I018 method after conversion to whatever color space is to be used.

Note – A reasonable way to produce higher bit-depth content if we don't have it is to downsample from a higher resolution and retain more bits in the downsampled result than were in the higher-resolution material.

The following table was constructed to try to identify and prioritize the likely application environments for the Professional Extensions.

	Bitrate Range
	Video Formats
	Chroma Formats
	Bit Depth
	ProfExt Application Priority

	5-15 Mbps
	720/24P, 720/60P, 1080/24P&"60i"
	4:2:0, 4:2:2
	8-10 bits
	1

	15-30 Mbps
	720/24-60P, 1080/24P&"60i"
	4:2:0, 4:2:2
	8-10 bits
	1

	30-60 Mbps
	720/60P, 1080/24P&"60i"
	4:2:0, 4:2:2, 4:4:4
	8-10 bits
	1

	60-100 Mbps
	720/60P, 1080/24P&"60i", 1080/24P-60P, 3K/24P
	4:2:2, 4:4:4
	10-12 bits
	2

	100-200 Mbps
	720/60P, 1080/24P&"60i", 3K/24P, 4K/24P
	4:2:2, 4:4:4
	10-12 bits
	3

	200+ Mbps
	720/60P, 1080/24P&"60i",
3K/24P, 4K/24P
	4:2:2, 4:4:4
	10-12 bits
	4


How do we use the above? Pick QP values that results in bit rates in these ranges (perhaps in range 18-24 for 1080/24P).  Let's try 12, 15, 18, 21, 24 (invariant to bit depth).  Unless we get information otherwise, these will be what we use.  We also encourage data for lower QPs.

Note – For experiments attempting to measure impact of color transform conversion error, QP<=4 is likely to be necessary for 8-bit input, and subtract 6 for each additional bit of input bit depth.

Remark: What about data including filtering to remove grain and resynthesizing on the decoder side?  Welcome to be provided in addition.

JVT-I024 [Sun] Comment on Lossless Video Coding for JVT Professional Extension

Verification (using the same software) of JVT-I012 lossless coding (basically the same as JVT‑C023, previously verified in JVT-D054).

Lossless needed?  Of entire sequences (or isolated regions)?  As a profile?  Would the decoder that had lossless capability also be able to decode lossy-quantized data?  How much change to the text?

Remark: There are a number of standards already for lossless coding of visual material.

Remark: If lossless capability flowed naturally from the design as already specified, we might want that.  If it's new tools, new signal flow paths, changes to syntax, significant new text, … perhaps not.

JVT-I029 [Suzuki+] Additional Experiments on Intra DC Prediction for 4:2:2 Video
DC and plane prediction for 8x4 chroma.  Avoid division by 24 – current draft has 8x16 based DC with sum of horizontal multiplied by 2.  Trondheim reported 8x8 method best.  4:2:0 uses 4x4-based DC prediction.

Tested by fixing the intra prediction mode to DC.  Remark: Is that the right way to test this?  Maybe not.  Some tests in prior report JVT-I016 that didn't do that (although not compared to current "JVT-H037r2" draft), but this is what was done for testing DC mode here.

8x8 came out very slightly better in this test than 8x16 method – not significantly better (e.g., 0.2% bit rate savings).

No change appears necessary, since the difference measured is so small.

JVT-I030 [Koyabu+] Extension of Inter Coding for 4:2:2 Video
Implemented the entire specified design for 4:2:2.  Implemented both encoder and decoder and verified match.

Things done:

· association of sub-block modes of chroma become 2x4 (instead of 2x2 for 4:2:0)

· chroma MC interpolation filter (bilinear)

· no text changes appear necessary for CABAC or CAVLC

This appears to validate the draft specified design and to indicate readiness for good progress on reference software implementation.

JVT-I031 [Suzuki+] Parallel Processing for High Quality Applications

Compared 1 slice per picture and 2 slices/picture with deblocking turned off at slice boundaries.  Effect on bit rate maximum penalty 0.5% (on Fireworks, usu. 0.2% or less) from 30-60 Mbps.

This is much less of a penalty than the lower bit-rate results previously tested.

Concludes that no significant penalty is incurred from using a small number of slices versus one for high-quality applications.

Proposes to study the imposition of some constraint – exact form TBD (e.g., on number of slices with some combinations of bit rate, picture size, …)  JVT agrees to request further study of parallelization issues.

JVT-I033 [Gish] Reference Software for Extended Bit Depth

Some questions:

· OK to only support same bit depth for both chroma planes?  (JVT: Allow three QPs, but lock the two chroma planes to the same bit depth)

· Any bit depth from 8 to 12 or prohibit 9 and 11? (JVT: Yes – any.)

· How the raw video is stored in files? (proposed .yuv14le, planar YCbCr, each sample shifted up to model a 14-bit representation with zeros in the bottom bits, MSB of 16-bit word is a sign bit which is always zero, next-most-MSB is "guard" bit – another bit that's zero.  JVT: Agreed).

· Note the global nature of the necessary changes

· OK to assume no support of SP/SI for ProfExt?  Yes.

· Weighted prediction offsets need fixing – JVT: Yes.

Adjustment of Lambda for QP and scaling of distortion.  JVT: Scale to compensate.

Karsten Suehring suggested having a software tool for converting our 4:4:4 data to 4:2:0 (with support for different bit depths).  JVT: Yes.  See also notes on JVT-I018.

Discussion of how to avoid codebase drift.

Some other concerns noted:

· Overflow of SSE calculation for big pictures (use double to fix)

· Use of seek method may have 2 GB or 4 GB problems (Add method to use one file per frame?  Use only OSs that support file sizes and seeks that are very large? How about max bytes per file?  JVT: Max bytes per file.)

JVT-I034-L  [Wedi+]   Film Grain Coding in H.264/AVC

Similar in spirit to Gomila contribution (JVT-I013).  Method of extraction (non-normative): Take residual difference between one source and corresponding decoded MB (try to pick a representative MB – e.g., from a flat area).  Send as PCM.  Method of reproduction: Replicate for each MB.  Replication process non-normative – can use mirroring, etc. to randomize the pattern appearance.  Enables low-complexity grain representation.

Remark: Can use these patch-repetition tricks also for other model.

Some of the aspects of this are non-normative (how to extract the patch value at the encoder and what to do with it at the decoder).  A roughly equivalent functionality to what this does can be obtained from the JVT-I013 method (if the intensity range of a model is the entire range).

Are there useful film grain models that JVT-I013 cannot effectively represent (that this method can effectively represent)?

Agreed to adopt JVT-I013 SEI message proposal as basis for draft text.  Unless it can be shown that some alternative is needed, that should be our method.

Film grain removal & synthesis seems to be a very effective technique for reducing the bit rate necessary to achieve good visual quality – it would be nice to have reference software than can do this.  However, support of reference software for normative aspects has higher priority.

JVT-I040 [Lu+] Inter prediction efficiency improvement in the presence of film grains and fine details

Proposed to add switch to indicate display of output picture prior to the deblocking filter process, rather than display of deblocked picture.

Tested on some sequences that are not readily available and on a couple of available ones ("Station2" and "Sunflower").  Got 3-14% bit rate reduction for equivalent PSNR relative to JM with deblocking turned OFF.  Remark: What about relative to JM with deblocking ON?

Using default settings of deblocking filter?  Normally increased the strength of the deblocking filter.

8-bit 4:2:0?  Yes.

Remark: Decoder must hold both the filtered and unfiltered pictures in the DPB to use this?  Apparently.

Remark: Do as an SEI message (an indication that non-deblocked pictures may be visually superior to the deblocked ones – no effect on normative content)?

Remark: Looks promising – we would like more testing (relative to JM with deblocking ON, visual results, …).

Later, results were provided showing comparison of PSNR before and after the deblocking filter.  Shows PSNR loss (sometimes significant) caused by deblocking filter, although the inclusion of the filter within the prediction loop causes PSNR gain in subsequent pictures.

Persistence of SEI message?  With robust persistence like other timed-out SEI messages.  Picture-level only or also slice level?

Plan to study this, but not adopt at this time – it is likely that we will adopt something along these lines at the next meeting.

JVT-I022* [Gordon+] Simplified 8x8 Transform for PExt

Proposes ability to select between 8x8 and 4x4 transform block sizes on MB basis.  4x4 is implied if MC is smaller than 8x8.  8x8 is implied if MC is bigger than 8x8 (remark: why not send indication in that case too?).  Indication provided if MC is exactly 8x8.  For intra, add an indication for the current Intra_4x4 to indicate whether to use 4x4 or 8x8 (remark: do we need to change intra too?).  Does not propose also allowing 8x4 and 4x8; does not propose mixing 4x4 and 8x8 within the same MB; does not propose disabling of Intra_16x16.  CABAC only (although it may work for CAVLC).

Spec effects: 8x8 transform, scaling, scan patterns as proposed by Bossen at Geneva I (16-bit, including intermediate results).  Some new contexts for CABAC (for coded_block_flag, significant_coeff_flag, last_significant_coeff_flag, and coeff_abs_level_minus1).  Remark: Use 4 sub-scans so prior context models can be used for CABAC?

Tests all on 4:2:0 8-bit data.  Did not work on 4:2:2, 4:4:4, N-bit capability.

Proponent's estimate of R-D gain: 5-10%;  Perceptual gain significantly more (addition of apparent grain).

Tested with JM4.0d software.  Results based on newer software model expected this month.  More results are clearly needed to make a conclusion.

Approx 10-17 pages of text edits.

Question: Does this fit within the scope of the ProfExt project?  Remark: Focus of prior project was not on the high-res images where this seems to have benefit – so perhaps, but perhaps not.  The group is not certain.  Remark: Should include at least one of 4:2:2 or N-bit?  Wait for discussions on profiles at next meeting.

JVT-I036* [DVB] LS from DVB on PExt

LS from DVB AVC expressing interest in adopting PExt in their future specifications.
3.
Details of activities of the Waikoloa AHG meeting

3.1
Attendance

Attendees of the AHG meeting on 6 December 2003 included the following (email addresses have been redacted in an attempt to minimize spam):

Barry Haskell (Apple Computer)

Sheng Zhong (Broadcom)

Toshihiro Horie (Conexant)

Frank Bossen (DoCoMo Labs USA)

Tom McMahon (Dolby)

Walter Gish (Dolby Labs)

Ron Moore (Dolby Licensing)

Frederic Loras (France Telecom)

Ashish Banerji (Hughes Electronics)

Gary Sullivan (Microsoft)

Sam Narasimhan (Motorola)

Juihuai Lu (Panasonic)

Shi Hwa Lee (Samsung)

Woo-Shik Kim (Samsung AIT)

Hyun Mun Kim (Samsung AIT)

Ping Wu (Tandberg Television)

3.2
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

<Topiwala not present>

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.

3.3
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.

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

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

3.4
SEI and VUI

3.4.1
Color Transforms VUI

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

<not reviewed>

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.

3.4.2
Deblocking Filter SEI

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

<not yet presented>

3.5
Coding Tool Additions:

3.5.1
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

JVT-J040 [Topiwala+] Optimal 8x8 transforms

3.5.2
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.

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

AHG Recommends: 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.

3.5.3
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.

3.5.4
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.

3.5.5
Temporal & SNR Scalability

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

<not reviewed>

3.5.6
Stereo Video

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

<not reviewed>

3.6
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. AHG Recommends: 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, …  Need to work out the details.

4. XYZ – what to do, if anything?  (Interplane prediction seems to have some benefit.)

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

3.7
General Considerations

Priorities:

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?  If so, which ones?

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