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0.0
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 2-5 Sept 2003 in San Diego, California, 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.

Sponsors of the meeting and social event harbor cruise: Microsoft, Motorola, Nokia, PacketVideo, Qualcomm.  The JVT thanks these generous sponsors for providing excellent meeting facilities, and in particular the JVT thanks Ajay Luthra for organizing the meeting.

Meeting participants were reminded of IPR policy and urged to follow that policy.

0.1
Documents of the meeting

JVT-I000 lists the documents of the meeting.

---- LATE REGISTRATIONS ----

JVT-

---- OUTPUT DOCUMENTS ----

JVT-

Late document registrants and uploaders were properly chastized.

0.2
Scheduling notes

Scheduling Notes:

Tue:

9-9:30 Initial overview

9:30-11:30 Errata

11:30-1:00Lunch

1:30-3:00 Errata

3:30-6:00 PExt

Wed:

9-11:30 Errata

1:30 – 5:30 PExt

5:30 – Social Event 

Thu:

9:30–12:00  Conformance

1:30-3:00 New Proposals, 

6:00-8:30 Errata and PExt

TGIF:

9:30-10:00 Overview

10:00-11:00 Test Model & Verif Tests

11:15-12:30 Errata

2:30-5:30  ProfExt

5:45-Close Wrap-Up

1.0
Administrative Topics

JVT-I001 [Sullivan] Report of San Diego Meeting [Output Document]

JVT-I002 [Sullivan] Report of Geneva JVT Meeting

No problems noted with this report.

JVT-I003 [Sullivan] Project Management

Definition of new level: Can include in PExt amendment using reserved_zero_5bits, or in corrigendum.  Requested by MPEG, DVB AVC, and 3GPP.  Agreed to do one of those.

Qualcomm and Motorola expressed opposition to alteration of the definition of the existing level 1.

Communication from VCEG:  On the request for a different level than level 1 or 1.1 of current spec:  VCEG agrees that it would be good to provide this, and among the methods of providing it, VCEG prefers not to take corrigendum approach, as VCEG understands that there are product plans for the existing level 1.  The backward-compatible approach of using the reserved_zero_5bits syntax element seems like a reasonable approach.  For timeliness, this should be included in the same amendment as the professional extensions.

JVT to wait for input from MPEG parent body also to comment on the best course of action.

JVT-I004 AHG: Text Editing and Reference Software

Reference software PExt "branch" – this branching is not intended to be permanent – we need to re-merge the versions ASAP.

List of known decoding software problems:

· temporal direct reference picture mapping fails if reference fields have same POC

· I_PCM for CABAC missing

· deblocking filter needs large updates for MB AFF

· new access unit detection code needs rework

JVT-I005 AHG: Professional Extensions

Presented.  See "Trondheim Recommendations" section below.

JVT-I006 AHG: Bitstream

Some issues on bitstream exchange:

· I_PCM

· Data partitioning

· SP/SI

· MBAFF deblock

Conformance – several contributions to this meeting – not a lot of work done prior to this meeting.

Verification test bitstream preparation – generating sequences, working toward getting bitstreams, etc.  New version (v.2) of test plan established by MPEG in Trondheim.  Target for encoding of bitstreams to be completed in 1st week of October.  Need decoders.  Need MBAFF deblocking.

Financial support needed: Microsoft volunteered $2k (minus any unexpected cost overrun from San Diego sponsorship).  Plan to send email to reflector and work on finding contacts to raise the necessary money, and to check with MPEG-IF and IMTC.
JVT-I007, JVT-I008, JVT-I009 —Vacant—

2.0
Errata Reports on JVT-G050r1

JVT-I010 Errata List and Proposed Text Corrections

Reviewed in detail – response in output document JVT-I050.

Charter Text Editing and Reference Software AHG for editing work and collection of any further errata reports (both JM and Corrigendum) and proposing fixes [Suehring, Wiegand, Ma, Sullivan].

JVT-I025 (Information) [Kerofsky] 16-Bit DC coefficient reconstruction 

Information document describing one approach to addressing dynamic range issue noted in JVT-I010.  Although this information document is appreciated, the JVT decided upon a different approach to address this problem (the approach taken is to modify the dynamic range constraint on conforming bitstreams as a corrigendum item – as noted in JVT-I050).

2.0 PExt

Naming comment: Let's think about the name "professional extensions" (does it mean consumers can't use it?  Does it mean the other profiles are not for professionals?).  JVT: We will not necessarily use that name in the official final output – open to considering alternatives.

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).

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.

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.

Trondheim Recommendations

In Trondheim, the PExt AHG made the following recommendations for its JVT parent body:

· The AHG recommends adopting approach #3 of JVT-I011 with approach #1 as a second choice pending possible testing.  JVT: Yes.

· The AHG recommends investigation to determine a different default step size relationship for luma and chroma step size for 4:4:4 and 4:2:2 than 4:2:0.  JVT: Further study item.

· The AHG agrees that the current design is not an optimally-efficient way to code RGB in native form.  Representation of RGB should use some other technique than just feeding the RGB samples to the current design without altering either the path coming into the codec or the internal processing performed once the data is inside the codec.  We haven't yet really studied XYZ. JVT: Further study item.

· The AHG expects further study of RGB handling (comparison of JVT-I012 with YCoCg, etc.). JVT: Further study item.

· The AHG recommends further investigation of the number of filter taps for use in motion compensation for 4:2:2 and 4:4:4 video. JVT: Further study item.

· The AHG recommends that offsets for weighted prediction should be scaled up with increasing bit depth. JVT:  Agreed.

· The AHG recommends adoption of the JVT-I013 proposal (with some editorial improvement) for defining an SEI message for representation of film grain characteristics. JVT:  Agreed.

· The AHG recommends adoption of the JVT-H031r1 YCoCg color space definition and the JVT-I014r1 YCoCg-R color space definition. Additional test results regarding these color spaces were requested. JVT:  Further study item.

· The AHG agrees that independent setting of QP for each color component and separate bit depth for each color channel should be supported in the specification.  JVT: Agreed to have separate QP for each component, but only two bit depths: for the luma-equivalent array and for the two chroma-equivalent arrays.
· The AHG considers the 8x8 DC prediction design proposed in JVT-I016 to probably be better than what was in the Geneva draft output JVT-H037r1.  (It is noted that this changed in JVT-H037r2 to reverse an accidental technical change relative to JVT‑H037r0.)  JVT: Subsequent investigation has concluded that no change is necessary – see notes regarding JVT-I029 above.

Remark: What about alpha channel?  Take out of the draft; keep it in the open issues document.

3.0
Conformance

JVT-I026-L* [Suzuki]    Editor's Prop. Draft AVC|H.264 Conformance Spec

Formatting – need to work on formatting to be both an ITU-T document and an ISO/IEC document.

A number of new streams added.

All bitstreams classified as both for "static" and "dynamic" testing.

A table provided for what bitstreams apply to what profile & level of decoder.

Identified open issues:

· "Performance Stress" Bitstreams to stress decoder functional stages (as opposed to just exercising functionality) – e.g., high bit rate, high frame rate, long motion vectors

· "Evil" bitstreams containing things not likely to be found in real data but artificially created to achieve worst-case behavior (Broadcom and Motorola volunteer to provide some)

· Annex C issues (buffering period and picture timing SEI needed)

· SP/SI pictures

· Data partitioning

· Bitstreams with many frames and long temporal duration

· More types of FMO bitstreams

Duplication of features:  Should we avoid duplication?  Allow some duplication of feature sets in bitstreams coming from different encoders and with different motion characteristics.

Agreed to make hashes of decoded pictures rather than full decoded data part of the conformance data set (reference software can be used to generate the full data, and the validity of that conversion can be checked with the hash).

Volunteers:

· Broadcom (Sherman Chen: Evil bitstreams)

· Motorola (Bob Eifrig: Evil bitstreams)

· SVA (Haiwu Zhao: TBD)

· Videotele.com (Peter Borgwardt: Long bitstreams)

· Shanghai Jade Technologies (He Ouyang: SP/SI)

Copyright releases on bitstreams?  Are these really needed if someone contributes a bitstream to this standard development project?

Need to make sure that sequences that are not publicly available for such use are not used for generation of the conformance streams – e.g., the VQEG, ITU-R standard test set, and PictureTel sequences are probably OK, but Akiyo and News are probably not.

JVT-I027-L* [Suzuki] Prop. of Guideline for Conformance Spec

Many streams tested in interop tests use some aspects in common (e.g., many are CIF or QCIF).  We should ask the contributors of the prior sequences to re-create the streams they generated, in order to get a more diverse test set while using a limited number of streams.

Remark: We don't want too many different things tested in the same stream (at least if that is the only stream in which some aspect is tested).  It is desirable to be able to understand what aspect of the decoder is probably deficient if some stream fails. So there are really just some judgment calls needed by the volunteers, editor, and organization to compromise between the goals of not having to deal with too many streams and not wanting to be unable to isolate what is being tested by any particular test.

Right now, we're using the same directory for conformance draft and for other interop testing streams – let's create separate directories for these two purposes.  Agreed.

JVT-I035-L [Narasimhan+] Suggestions for a Conformance Framework

Comments based on experience from MPEG-2 conformance specification.

Things for an encoder to use to check a bitstream were listed.

Advocates that bitstreams should be Type II bitstreams, as Type I conformance is also checked for Type II bitstreams, and Type II is a good way to provide the information.

Advocates that bitstreams should be in byte-stream format, as this provides a way to encapsulate NAL units (and the NAL units can be easily extracted for testing of use in other environments).

A number of specific suggestions provided regarding what aspects to test.

Item 19: Can't require that (decoder random access behaviour)?  It's not normatively required decoder behaviour.

Extra point: Stress the number of bits per MB

Create an output document describing plans, needs, and open issues regarding conformance spec [Suzuki].

Also an output document that is the draft conformance spec itself, with editing period for availability [Suzuki].

Should be able to loop a conformance stream to test long-term behaviour (we can require this in the spec).

4.0
Joint Model and Reference Software

See also JVT-I018 and JVT-I019.  Agreed to include JVT-I018 and JVT-I019 content in the JM.

JVT-I020*   [Lim+]      Fast INTER mode  prediction

96 lines of code.  50% speed-up of software.  PSNR loss 0.2 dB, Bit rate increase 0.2% based on common test conditions.

Smooth regions are common in scenes.  About 90% of those (as measured by an busyness threshold criterion) tend to use 16x16 block size.  Sobel operator (same as what was used for fast intra mode prediction from JVT-G013) used as the busyness measure.  Eliminates consideration of some less common cases when classified as smooth/homogeneous.

Remark: How does performance vary with QP, and does it adapt to QP?  Response: Only the common test conditions were tested (QP = 28 or more) and it was not designed to adapt – it might benefit from being made adaptive.

Encoding time savings 9% to 50%+ (in the fast mode of operation).  Worst PSNR loss 0.08, Rate 1%.

Remark: How far away is the fast encoding mode of operation drifting from the high-quality mode of operation?  We don't exactly know.

Remark: Did you try it on interlace?  No, but proponent volunteers to work on finding out.

Need investigation of performance for small QP and interlace.

Adopted into JM and reference software into the low complexity mode of operation.

Test model output document.

JVT-I021*   [Chau+]     Verif of JVT-I020

Verifies the results of JVT-I020.

5.0
New Proposals and New Areas of Investigation

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

(Informational contribution)

Investigation in response to recent work by Taubman, Flierl, MPEG, etc.;  Lifting representation application to motion compensation for open-loop subband coding – allows prior methods of motion compensation (e.g., fractional-sample motion compensation) to be applied.  Most components of the current standard design can be used as-is.  Proponent estimates 10-20 pages of amendment to enable incorporation of this.

Two stages of motion compensation – one "forward" and one "backward" across band decomposition framework.  QP offset by 6 per stage to compensate for gain of basis functions.  Can build B pictures into the design (5/3 spline).

Results: Tested on 6 sequences (without incorporating B pictures into the new design).  

Note PSNR improvement for some sequences at low bit rates.

2 dB gain for Mobile & Calendar at 30 dB PSNR – which is visible.

Can code the low-pass pictures either using conventional I, P, P, … coding, or as all-I.

Needs some bit-depth extension beyond 8 bits.

Deblocking very important.  Deblocking filtering of the motion-compensated prediction signal.

Best for sequences with global motion and sequences with water.

Potential related investigation topics:

· Derivation of motion vector fields (reducing MV bit rate, more connectivity of MV fields)

· Switching between wavelet types

· Bit allocation

· Better transform coefficient coding (e.g., bit-plane coding)

Remark: What about scene change?  Response: Adaptively change GOP size (note that this is somewhat tricky).

Remark: Interlace?  Response: Not a big problem.

Note strange PSNR slope behavior at high bit rates.  A design flaw?  Sending multiple layers of residual.  That provides the scalability.  Remark: Perhaps embedded bit-plane coding could fix the high-rate slope behavior?

Some strange artifacts on some sequences (e.g., "pumping" of quality).

Can elect not to structure the residual in multiple layers; this provides some gain at high rates.

Remark: The increased memory bandwidth for double motion compensation (with worse access area consistency) would probably alternatively be enough to support OBMC instead.  And using OBMC within both motion compensation stages of this design would probably improve its performance.  Response: Yes, but …

Remark: Distinction between this method and some of the methods being investigated recently in MPEG?  Response: Does not use a wavelet decomposition of the residual – this uses the existing H.264/AVC design, primarily only changing the motion prediction aspects and allowing multiple residual difference signals.

Some potential applications mentioned: VDSL streaming (drop data when 2nd home TV tunes in).

Remark: What is the visual impact of the use of the temporal scalability aspect?  Is it visually acceptable?

Remark: What do you do for non-power-of-two GOP sizes.

JVT: This is an interesting investigation.  The ability to build this from the existing elements of H.264/AVC is particularly noted.

JVT-I028* [Suzuki+] Prop. to release the JVT Impl's Guideline

Proposal to release an official implementation guide.  Normative part: draft corrigendum; Informative part: a) explanation of spec, b) example or usage of spec., c) supporting functionalities.

We already will have output documents for draft corrigendum and joint model.  JM has example encoder methods and example decoder error concealment methods.  But we do not have any document with the explanation goal.  Some goals for that could be explaining HRD, explaining random access, explaining some other SEI messages, explaining overall design and features, explaining SP/SI, slice groups, slice group data partitioning, examples or descriptions of the content of a video stream or sequence, etc.  We support this, although we may not be able to achieve much in this area given the scheduled lifetime of the JVT.

Establish AHG to propose draft content for next meeting [Suzuki].

6.0 Verification Testing

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

(information document)

Kaiser-window design method with accompanying spreadsheet for color format conversion filter design with phase shifts necessary for interlaced and progressive-scan video.  Remark: Perhaps less sharp filters (e.g., Gaussian) might be perceptually better.

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

(information document)

Catmull-Rom based method of color format upconversion.

7.0
Other
NOTE: MPEG has an AVC verification testing AHG reflector (avc_ce@ient.rwth-aachen.de – majordomo@ient.rwth-aachen.de "subscribe avc_ce", must be a member of reflector to post)

Meeting Plan Schedules

JVT: Dec. 8-12, Waikaloa, Hawaii, ISO/IEC auspices

JVT: March 2004, Munich, ISO/IEC auspices

Upcoming milestones:

Conformance (amd 6 part 4) FCD in December.

ref soft am6 part 5

Prof Ext

Corrigendum

Verification testing

AHGs

· Project management

· JM Text Editing, Errata, and Reference software

· Professional Extensions Development

· Bitstream Exchange, Verification Test Bitstream Preparation, Conformance Bitstreams, and Conformance Text

· Implementer's Guide Development [Suzuki]

Chairmanships otherwise per last meeting cycle (incl. K.P. Lim).

Output documents [Editing period to Nov 7]:

· JVT-I045
Conformance Draft

· JVT-I046
Conformance Open Issues

· JVT-I047
ProfExt Draft

· JVT-I048
ProfExt Open Issues

· JVT-I049
JM

· JVT-I050
Errata dispostion

Sponsors of the meeting and social event harbor cruise: Microsoft, Motorola, Nokia, PacketVideo, Qualcomm.  The JVT thanks these generous sponsors for providing excellent meeting facilities, and in particular the JVT thanks Ajay Luthra for organizing the meeting.

Microsoft was also thanked for its generous offer toward funding the MPEG verification testing of H.264/AVC.

Meeting closed 6:40pm on 5 September 2003.
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