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1
Agenda and scheduling

Scheduling Notes:

Sunday
14:00-17:00
Professional / Fidelity Range Extensions AHG Tech. Review

Monday
14:00-18:00
JVT All Subjects (Attendance, IPR, FRExt editing,




Ref Soft Editing, etc.)

Monday
15:30-19:00
Corrigendum (item 39 wait for drafting on MMCO for non-paired field when current pic is frame, wait for final decision on range of abs_diff_pic_num - done, defer item 40 of JVT-K010 on coded block pattern, remove "(with X equal to 0 or 1)"  in 8.2.4.3.1, deferred )

Tuesday
09:00-11:00
JVT‑K028* (Sand Video 8x8 transform)





JVT‑K026* (Panasonic adaptive reconstruction spacing)





JVT‑K029* (Panasonic frequency-weighted 8x8 IDCT)





JVT-K036-L (Thomson film grain modeling vs. encoding)





Other FRExt

Tuesday
11:30-12:00
MPEG-2 Systems Overhead (JVT‑K033‑L) Joint (Systems)

Tuesday
12:00-12:30
Objective video quality testing (JVT‑K017*) Joint (Test)

Tuesday
14:00-17:00
Video viewing session and viewing notes
Tuesday
17:00-19:00
Corrigendum
Wednesday
09:00-11:00
MPEG plenary
Wednesday
11:30-13:00
Corrigendum
Wednesday
14:00-?
FRExt.
Wednesday
?

JVT‑K021* (fast B slice)
Wednesday
?

Corrigendum
Wednesday
?

Temporal subband
Wednesday
17:00-18:30
Joint with MPEG video on scalability (and perhaps FRExt)

Thursday
08:30-10:30
VCEG
Thursday
10:30-?
Remaining topics
Local server note: \\mpegserv\mpeg-68

The stated preliminary agenda as announced in the meeting invitation consists of progressing the work relating to the Advanced Video Coding standard known in ITU-T as Recommendation H.264 and in WG11 as ISO/IEC 14496-10 or MPEG-4 part 10, considering in particular:

 Review of the work assigned to ad-hoc groups at the tenth meeting in Waikoloa, including:

	Title
	Chair

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

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

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

	Bitstream Exchange, Conformance Bitstreams, and Conformance Text
	Anthony Joch, Karsten Sühring, Teruhiko Suzuki

	Implementer’s Guide Development
	Teruhiko Suzuki


 Progression of work toward "professional" / "fidelity range" extensions supporting increased chroma resolution and increased sample precision

 Progression of work on development of a conformance specification

 Progression of work on development of reference software and a test model description of example encoding practices

 Progression of work toward production of bitstreams for verification testing

 Collection of reports of any errors in the video coding specification toward creation of a corrigendum or implementer's guide (including review of incoming ITU-T last call and ISO/IEC ballot responses as available)

 Addressing needs for coordination with the parent bodies

 Addressing needs for coordination for the definition of methods of carrying the video content in use with a variety of system designs and network environments.

The meeting was also announced with a mandate to consider needs for the conduct of communication with other organizations in regard to the work of the JVT.  The potential need for other business as necessary for JVT consideration was also announced in the invitation.

2
Documents for consideration

Documents were considered as listed below.

Key:

"*" = Present on ftp site

"-L" = Late input document

"-V" = Very late input document

"-M" = Missing document

"-O" = Output document (of this meeting or a previous one)

JVT‑K001‑O [Sullivan+] Report of Munich JVT meeting
JVT‑K002-O* [Sullivan+] Report of Geneva JVT corrigendum meeting
JVT‑K003‑M [Sullivan+] Report of Waikoloa JVT meeting
JVT‑K004‑M [Sullivan+] AHG report: JVT project management & errata
JVT‑K005‑M [Wiegand+] AHG report: JM & ref software
JVT‑K006‑M [McMahon+] AHG report: Professional/fidelity range extensions
JVT‑K007‑M [Suzuki+] AHG report: Bitstream exchange and conformance
JVT‑K008‑M [Suzuki] AHG report: Implementer's guide
JVT‑K009 <vacant>
JVT‑K010* [Sullivan] Munich input toward corrigendum
JVT‑K011* [Sullivan] Geneva input toward corrigendum
JVT‑K012‑O* [Sullivan+] Geneva output corrigendum draft
JVT‑K013* [Suzuki] (Prop Ed.) Editor's proposed draft AVC | H.264 conformance spec
JVT‑K014‑L [Suzuki] (Prop. Ed.) Open issues on conformance spec
JVT‑K015‑L [Suzuki] (Prop Prof/2.0/3.1) Profile and level definition for PExt/FRExt
JVT‑K016* [Sun] (Prop/2.2.1/3.1) New results on lossless coding for PExt/FRExt



 REF JVT_K017doc \h 

JVT‑K017* [Zhu & Qi] (Info) Verif. of JVT-J024 (objective quality measure)

JVT‑K018* [Kim+] (Prop) Adaptive residue transform and sampling
JVT‑K019* [Kim+] (Prop/2.2.1/3.1) Alpha channel coding using the JVT coding tools
JVT‑K020* [Chujoh] (Info) Verification of simplified use of 8x8 transforms
JVT‑K021* [Lee+] (Test Model Prop/2.2.1) Fast mode decision for B slices
JVT‑K022* [Park+] (Test Model Info/2.0/3.1) Verif. of JVT‑K021* (fast B-slice mode dec)
JVT‑K023* [Schwarz+] (Prop/2.2.1/3.1) Subband extension of H.264/AVC
JVT‑K024* [Lee] (Info/2.2.1/3.1) Verif. of alpha channel
JVT‑K025* [Wedi+] (Prop/2.2) H.264/AVC for next-gen optical disc: Prop on profiles
JVT‑K026* [Wedi+] (Prop/2.2) Quantization with adaptive dead-zone size for FRExt
JVT‑K027‑L [Wedi+] Discussion on FRExt tools for improved pic quality
JVT‑K028* [Gordon+] (Prop/2.0) Simplified 8x8 transforms: More results
JVT‑K029* [Lu+] (Prop/2.2/3.1) Quantization weighting proposal for PExt
JVT‑K030‑M [Topiwala+] An improved 8x8 transform
JVT‑K031‑L [Chen+] Dynamic range of transf and quant with Q-matrix
JVT‑K032* [Gordon] (Prop/2.0) A 4:2:0 10-bit FRExt profile
-- Late Document Registrations Below --

JVT‑K033‑L [Miner] PCR interval for AVC on MPEG-2
JVT‑K034‑L / M10671 [JNB] JNB comment on PExt/FRExt project



 REF JVT_K035doc \h 

JVT-K035-L  [Tourapis+] (Info) Perf of the 8x8 Transf vs. Adaptive Deadzone

JVT-K036-L [Gomila+] (Info) Film Grain Modeling vs. Encoding
JVT-K037 / M10562 USNB on 14-bit sample depth

JVT-K038 / M10608 SGNB on new tools for improving coding efficiency

JVT-K039 / M10742 CANB on new tools for improving coding efficiency

Notes on possibly-relevant MPEG documents:

–
M10551 (summary of voting on DCOR)

–
M10562 (USNB encouraging consideration of 14-bit sample depth)

–
M10608 (SGNB encouraging consideration of new tools for improving coding efficiency)

–
JVT‑K034‑L / M10671
–
M10742 (CANB requesting strong due diligence for consideration of new tools for improving coding efficiency).

(Tertiarily, M10591 and M10592 on scalability support in MPEG-2 systems may be of interest to some JVT participants.  Some proposals for the scalable video coding project may also be of interest.)

3
Attendence

The following persons attended the meetings:

4
Administrative topics

JVT‑K001‑O [Sullivan+] Report of Munich JVT meeting

JVT‑K002-O* [Sullivan+] Report of Geneva JVT corrigendum meeting

JVT‑K003‑M [Sullivan+] Report of Waikoloa JVT meeting

JVT‑K004‑M [Sullivan+] AHG report: JVT project management & errata

Collection of errata reports, etc.

JVT‑K005‑M [Wiegand+] AHG report: JM & ref software

Current version: 7.6.  MBAFF encoding improved, data partitioning in encoder done, many bug fixes, fast motion estimation working.

JVT‑K006‑M [McMahon+] AHG report: Professional/fidelity range extensions

Software status?

JVT‑K007‑M [Suzuki+] AHG report: Bitstream exchange and conformance

(uploaded)

Bitstream exchange – an Annex A violation (baseline vector spread) found, some bitstreams need revision.

FRExt bitstream exchange for 4:2:2 begun, but not other features yet (e.g., 4:4:4, 10 bit, 12 bit).

Remark: Conformance for FRExt needs a longer schedule than base text?  Probably.

Remark: Conformance for base spec will be ready in July on schedule?  Probably.

JVT‑K008‑M [Suzuki] AHG report: Implementer's guide

(uploaded)

Not much activity.  Some interest, but need more volunteers.

Expression of willingness to do syntax diagrams.  Nice to have around, but potential headache if it contains errors or needs updating to reflect new amendments.  For now, we'll plan just to encourage that to exist as an input document, private tutorial, or part of the JM.

JVT‑K009 <vacant>

5
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 documented 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.

6
Corrigendum

JVT‑K010* [Sullivan] Munich input toward corrigendum

<Not yet presented – modified proponent summary follows>
This contribution reports on errata issues for the current approved H.264/AVC specification, attempting to identify and resolve all valid issues noticed since the Geneva output document JVT‑K012‑O*.

JVT‑K011* [Sullivan] Geneva input toward corrigendum

(Document previously reviewed in Geneva)

This was a contribution to the Geneva corrigendum meeting, attempting to identify and resolve all valid issues noticed since the Waikoloa output document JVT-J050.

JVT‑K012‑O* [Sullivan+] Geneva output corrigendum draft

(Previous output document from Geneva)

This was the output corrigendum draft from the Geneva corrigendum meeting.  It represents the prior state of corrigendum work in the JVT, and has the status of "consent" in ITU-T and "study text" in ISO/IEC.

7
Conformance

JVT‑K013* [Suzuki] (Prop Ed.) Editor's proposed draft AVC | H.264 conformance spec

<Not yet presented – modified proponent summary follows>
This contribution contains the editor's latest draft of the conformance specification for H.264/AVC.

JVT‑K014‑L [Suzuki] (Prop. Ed.) Open issues on conformance spec

<Not yet presented – modified proponent summary follows>
This contribution reviews issues regarding the draft conformance specification that the editor considers open / in need of work, based on remarks made at prior meetings.

8
Professional / Fidelity Range Extensions

8.1
Profiles and levels (of previously-adopted technology)

JVT‑K015‑L [Suzuki] (Prop Prof/2.0/3.1) Profile and level definition for PExt/FRExt

<Not yet presented – modified proponent summary follows>
This contribution contains comments on the profile and level definitions for the PExt/FRExt amendment.  It supports the existing draft profile plan and advocates in particular that these profiles should be built on the Main profile and that at least one such profile should be limited to 8 bit sampling.  In regard to new tools do improve coding efficiency, the contribution does not advocate the adoption of such tools.  However, it expresses the opinion that if such tools are to be adopted, they should only be adopted in profiles that support more than 8 bits per sample and/or higher chroma format than 4:2:0.  It indicates that such tools would likely not be beneficial for applications using levels 3 and lower, and therefore advocates that such tools, if any, should be used only for levels 4 and higher.

JVT-K037 / M10562 USNB on 14-bit sample depth

8.2
New technology adoption proposals

JVT-K038 / M10608 SGNB on new tools for improving coding efficiency

JVT-K039 / M10742 CANB on new tools for improving coding efficiency

8.2.1
Lossless coding

JVT‑K016* [Sun] (Prop/2.2.1/3.1) New results on lossless coding for PExt/FRExt

Reviewed in Sunday AHG meeting.

This document provides more experimental results for the lossless coding proposal presented in several earlier documents [JVT-C024, JVT-D054, JVT-I012, JVT-I024]. The basic idea of this lossless coding approach is to skip transform and quantization stage to circumvent possible losses, and apply the entropy coding mechanisms directly to the prediction residual signal. The lossless coding method was first proposed in JVT-C023. Mathias Wien of RWTH Aachen successfully verified the method in JVT-D054. New results were presented in the San-Diego meeting as a potential coding option for a high fidelity profile.

Entropy coding is done as if the samples were transform coefficient levels.  Separate CABAC context models?  Haven't tested that.

Tested RGB (8 and 10 bit) and YCoCg(-R) derived from 10-bit RGB for lossless coding of 6 sequences of progressive-scan film content.  RGB compressed better on 5 of the 6, YCoCg-R did better on one.

This mode proposed in addition to I_PCM at MB level – can do this by redefining interpretation of QP=0, or sequence-level switch.  Proponent indicates that this mode uses approx same number of bits as if QP was 2 (so QP=0 is not something very useful that we need to worry about giving up if we adopt this mode as a substitute interpretation of QP=0).

If a sequence-level switch, would that be a separate profile?  Would you need to support ordinary quantized transform coefficient level decoding in that profile?  Maybe not, but it probably doesn't add much complexity to require that.

Defer.
8.2.2
Adaptive residue transform and sampling

JVT‑K018* [Kim+] (Prop) Adaptive residue transform and sampling

Reviewed in Sunday AHG meeting.

An RGB coding method for the JVT PExt is proposed. For the professional applications, the proponent considers it to be better to code RGB directly without color conversion to keep high color fidelity.  The proposed method is reported to have good coding efficiency without color distortion.  In the proposed method, a residue transform is inserted into the decoding process in order to reduce redundancy across color components.  To adapt to wide range of bit rate, an adaptive sampling of the residue data is introduced.

Builds on prior proposal of residual color transform for 4:4:4 case.  This proposal extends that by having a flag at the macroblock layer with a signal whether or not to decode a lower-resolution chroma residual signal and then have the decoder upsample the chroma before inverting the color transform and adding that residual to the prediction, or to have ordinary 4:4:4 processing of the color-transformed residual.  So this is somewhat similar in concept to the "reduced resolution update" scheme found in H.263 Annex Q and the same concept called "dynamic resolution conversion" in MPEG-4 part 2.  However, in this case the dynamic resolution conversion is applied only to chroma and is applied or not applied on a macroblock basis.

New version of document to be made available.
Compared results (on Viper material – the 6 sequences chosen by P.T.) to YUV 4:2:0 10 bit coding and got significant gain (0.8-2.8 dB) when measuring average PSNR of RGB 4:4:4 (i.e., for YUV case, this was the result from a 4:2:0 10 bit ( 4:4:4 10 bit conversion followed by a YUV 4:4:4 10 bit ( RGB 4:4:4 10-bit conversion).  PSNR 38-42 dB, bit rates up to 10 Mbps.

Remark: Compare to 4:4:4 coding?

Remark: Show results for R, G and B individually rather than averaged together?

Remark: Sharp (S. Sun) tried residual transform for the lossless coding method on some 720p sequences (Crew, etc.), and found that it saved 8-10% over RGB coding.

Defer.
8.2.3
Alpha channel

JVT‑K019* [Kim+] (Prop/2.2.1/3.1) Alpha channel coding using the JVT coding tools

Reviewed in Sunday AHG meeting.

Grey-scale and binary alpha channel coding methods are proposed for the JVT PExt using the current JVT coding tools.  The proposal introduces a method to utilize the correlation between the alpha and luma/chroma channels.  Experimental results are shown in comparison with MPEG-4 shape coding tool, reporting similar results.

Separate CBP and separate MVs (separate MB level, except for skip indication).

For grey-scale coding, same coding tools as in current spec (with separate CABAC / CAVLC contexts).

Remark: If we do this, should we try to be more consistent with how MPEG-4 part 2 does it or with how AVC operates?  (How much MPEG-4 part 2 deployment with shape coding is there?)

Remark: How useful is binary alpha coding?  Less than grey-scale.

Remark: How useful is (standardized) grey-scale alpha coding?  Usually used in rather highly-specialized applications, ordinarily without use of interoperable compression standards (i.e., if there is compression in use, it is happening inside a closed black box).

Remark: Use a separate NAL unit for the alpha?  Make it separate at the picture level?  How much bit rate would be saved by coupling the alpha coding with the texture coding?  As a percentage of the total bit rate, maybe not that much.  Ordinarily the part of the bitstream for coding the alpha would not be a very high percentage of the total bitstream size.

Remark: How strong is the SMPTE request to enable this?  Perhaps not terribly strong.

Defer.
JVT‑K024* [Lee] (Info/2.2.1/3.1) Verif. of alpha channel

<Not yet presented – modified proponent summary follows>
This document reports cross-verification of the results of the binary lossless alpha channel coding proposed by Samsung AIT in JVT‑K019* and shows compression ratio as experimental results.

Used the same source code, got similar results.

8.2.4
8-tap transform

8.2.4.1
Proposal to add 8x8 transform

JVT‑K020* [Chujoh] (Info) Verification of simplified use of 8x8 transforms

Reviewed in Sunday AHG meeting.

This document is a verification result of JVT-J029, JVT-J030 and JVT-J031.

This document reports a verification of technical advantages for using 8x8 transform coding for HD sources.

Tested with software that was distributed for JVT-J031, but on different video sequences.

Constant QP.  Bit rates 2-46 Mbps.

Four sequences tested.  Two film with film grain (called here "Movie 1" and "Movie 2") and two other progressive-scan (Riverbed Black and Vintage Car).  Roughly 11% BD-Bit Rate savings, 0.44 dB BD-PSNR benefit.

Remark: Visual? Response: Generally, adding 8x8 transform helped visual quality somewhat (more than a little).

Remark: The reference software encoding method can have effects such as the dead-zone size that may differ from best practical implementation (e.g., frequency-dependent dead-zone size).

Defer.
JVT‑K028* [Gordon+] (Prop/2.0) Simplified 8x8 transforms: More results


This contribution advocates the adoption of 8x8 transform support in the PExt/FRExt amendment.   It refers to prior work and results submitted in Waikoloa contributions JVT-J029 and JVT-J030.  In the Waikoloa contributions, gain was reported for a number of progressive-scan HD sequences.  This contribution extends the design presented in Waikoloa to support interlaced coding and increased bit-depth coding.  It also extends the Waikoloa design by introducing a switching selection capability for selection of transform block size whenever the macroblock contains no sub-partitions smaller than 8x8.  Software is reported to be available.

Reported to provide about 10% bit rate savings on progressive material and lower gain on interlaced material due to sub-optimal field scan pattern. Suggestion was to use the scan pattern used in ABT earlier (JVT-C140).  Forward quant uses the same method as the 4x4 design.  Authors reported visual quality improvement for material with Film Grain, High definition material.  When 8x8 transform is used, only CABAC is used (picture level switching). Recommended by the authors to allow this for Levels 3 and above. JVT-E087 may provide a better dynamic range – this proposal uses a design shifted up by two bits and thus does not fit in 16 bit arithmetic for 8 bit input. Authors suggested to perhaps put that constraint on the encoder.

Verified by Toshiba

Subjective viewing results

First viewing

First clip "Craw" 7.2 Mbps with 8x8 vs. 8 Mbps 4x4-only

Artifacts on both, maybe 4x4 a little better

Second clip "Screen" 7.5 Mbps for both, 

Maybe 8x8+4x4 had a little better detail than 4x4-only

Third clip "Out" 9 Mbps for both

No preference.

Second viewing

First clip "Craw" 7.2 Mbps with 8x8 vs. 8 Mbps 4x4-only

Mixed results, crisper edges on one with 8x8, some other areas better with 4x4-only

Second clip "Screen" 7.5 Mbps for both, 

8x8+4x4 better than 4x4-only

Third clip "Out" 9 Mbps for both

8x8+4x4 better than 4x4-only.

Summary: Overall better with 8x8.

Note: Deblock off.

Note: Downscaling being done by TV to match the coded resolution to the display capability.

  That applies to visual demos in all contributions.

JVT-K035-L  [Tourapis+] (Info) Perf of the 8x8 Transf vs. Adaptive Deadzone

<Not yet presented – modified proponent summary follows>
This document presents an evaluation of the recently-proposed 8x8 intra prediction and transform compared to the original JM software, but also with an alternative approach which does not require any modification to the H.264 standard.  The alternative approach is to introduce a frequency-dependent dead-zone size adaptation into the encoder quantization process without altering the decoding process (and thus without modification of the content of the standard).  On the set of tested video sequences, the adaptive dead-zone approach provides a significant gain in PSNR.  It is suggested that other such encoder-only modifications could also provide improvements in quality, and it is suggested that this issue of encoder-only modification is intertwined with the subject of consideration of new tools to improve coding efficiency, including, in particular

–
8-tap transform (section 7.2.4)

–
Frequency-weighting of 8x8 inverse quantization scaling (section 7.2.4.3)

–
Alteration of 4x4 transform inverse quantization process (section 7.2.5)

JVT-K036-L [Gomila+] (Info) Film Grain Modeling vs. Encoding


This informational contribution presents a comparison between modeling and encoding for film grain.  Film grain has no temporal correlation since it results from the random creation of dyes during the development of photographic film.  Because of its high entropy, film grain encoding using common prediction techniques without the use of post-decoding film grain modeling synthesis can only be accomplished at very high bit-rates.

In order to enable some film grain presence effect at lower bit-rates, Thomson proposed to the JVT a modeling-based solution where the film grain is filtered before encoding and simulated after decoding.  This is accomplished by means of the transmission of a film grain SEI message, already accepted as part of the FRExt amendment draft for H.264/AVC.

It is noted that recent proposals to the JVT claim that the inclusion of a new 8x8 prediction/transform into the standard could help encoding film grain.  This contribution disagrees with the statements made in some other documents that the film grain modeling approach using the film grain SEI message has been "rejected by the movie industry".  It asserts instead that the relevant content-provider community has not yet fully understood and evaluated the modeling approach in the context of good use of the film grain SEI message as now drafted.

The contribution provides some experiment results from the modeling approach, reporting that in these experiments the fidelity of the encoding can be greatly improved by use of the modeling approach, and that the effect of the application of this approach is larger than the effect shown for introduction of an 8x8 transform.  It is also noted that the modeling approach improves the video quality regardless of whether the 8x8 transform is in use or not (so the 8x8 transform should not be seen as some kind of alternative to the film grain SEI message).

This contribution has relevance to the consideration of new tools to improve coding efficiency, including, in particular

–
8-tap transform (section 7.2.4)

–
Frequency-weighting of 8x8 inverse quantization scaling (section 7.2.4.3)

–
Alteration of 4x4 transform inverse quantization process (section 7.2.5)

Remark: Exactly what is being compared to what here?  What is considered the "true" video image for PSNR calculations (i.e., the source or the filtered source)?

Meeting Notes: Compares 8x8 and 4x4 in case of filtered and un-filtered video. Authors reported that film grain coding and modeling provides significant gain in visual quality.

Subjective viewing results

First viewing
First clip (Erin Brokavich 14 Mbps 4x4-only vs. 15 Mbps 4x4+8x8)

Slight preference for 4x4-only

Second clip (Erin 5 Mbps) with the film grain filtered out

No recorded preference

Third clip (same as 2nd with grain synthesis added)

No recorded preference

Fourth clip (14 Mbps 4x4-only vs. 5 Mbps filtered with synthesis)

Most seemed to like the 5 Mbps better, but some like other.

Fifth clip (14 Mbps 4x4+8x8 vs. 5 Mbps filtered with synthesis
  Similar to fourth, some ugly artifacts on higher bit-rate sequence
Second viewing

First clip (Erin Brokavich 14 Mbps 4x4-only vs. 15 Mbps 4x4+8x8)

No preference
Second clip (Erin 5 Mbps) with the film grain filtered out

Version with 8x8 a little better
Third clip (same as 2nd with grain synthesis added)

Maybe version with 8x8 a little better
Fourth clip (14 Mbps 4x4-only vs. 5 Mbps filtered with synthesis)

5 Mbps better

Fifth clip (14 Mbps 4x4+8x8 vs. 5 Mbps filtered with synthesis

  Similar to fourth, 5 Mbps better
Overall – Strong validation of synthesis approach.  Slight visual preference for 4x4+8x8 rather than 4x4-only.
Note: Downscaling being done by TV to match the coded resolution to the display capability.

  That applies to visual demos in all contributions.

8.2.4.2
Optimization of an 8-tap transform design

JVT‑K030‑V [Topiwala+] An improved 8x8 transform

8.2.4.3
Frequency-weighting of 8x8 inverse quantization scaling

Also see remarks on JVT-K035-L and JVT-K036-L.

JVT‑K029* [Lu+] (Prop/2.2/3.1) Quantization weighting proposal for PExt

Reviewed in Sunday AHG meeting.

With the aim to improve HD subjective quality, this contribution proposes a quantization weighting scheme with an 8x8 transform.

New version of the document in email.

Proposal uses a frequency-dependent multiplier approach (as in MPEG-2 weighting), rather than offset of QP approach.  Response: The multiplier approach can give finer control of step size than the offset of QP approach (at least when QP has the current interpretation).

Remark: Doesn't this multiplier approach (necessitating extra right shifts) cause some loss in the accuracy of the approximation of the inverse transform?

Remark: Does quantization weighting have a benefit relative to encoder-only techniques such as frequency-dependent dead-zone size?  Possibly get some more results in this meeting – documents JVT-K035-L and JVT-K036-L have some related information.

Remark: It needs to be compared against encoder only methods like frequency-dependent dead zone (see JVT-C053, LBC-96-191).  Remark: The demo does not compare this technique against encoder-only variable dead zone. Authors are encouraged to do the comparison. Consider dynamic range impact (Qp offset method).

Subjective Viewing

First session first clip 17 Mbps "analog TV noise" (ranking best to worst):

1. 8x8-only with Qmatrix
2. 8x8-only without Qmatrix
3. 8x8-only with frequency-dependent dead-zone
4. 4x4-only without Qmatrix
Second clip 15 Mbps "movie clip"

Same ranking, but item 3 above not available for viewing

Second session

Same results as first session
Note: Downscaling being done by TV to match the coded resolution to the display capability.

  That applies to visual demos in all contributions.
Defer.
JVT‑K031‑L [Chen+] (Info) Dynamic range of transf and quant with Q-matrix

Reviewed in Sunday AHG meeting.

In JVT-J029, an 8x8 transform previously introduced in JVT-E087 (Bossen) was employed for luma coding, while the chroma coding still used the H.264/AVC 4x4 transform. In previous meetings, 16-bit IDCT definition and associated quantization have been adopted, and this has been verified for 4x4 transform and its associated quantization JVT-C024 (was that valid for DC?), and with new notes on DC range in JVT-J050 and JVT-K012.  This document discusses the dynamic range for the JVT-E087 8x8 transform. The main focus is on the decoding process since at the decoder the IDCT and inverse quantization is normative, while results at the encoder side will also be presented.

JVT-E087 did not provide a dynamic range analysis.

There are reportedly many cases that cause an excess of 16-bit dynamic range for decoding.

Clipping is reported to be one way to deal with this, but that introduces distortion.

Noted that if the input bit depth exceeds 8 bits, more dynamic range is needed even in the current 4x4 case.

Defer.
8.2.5
Alteration of 4x4 transform inverse quantization process

JVT‑K026* [Wedi+] (Prop/2.2) Quantization with adaptive dead-zone size for FRExt

Reviewed in Sunday AHG meeting.

In order to improve the subjective picture quality of HD movie sequences, a change in the quantization scheme of H.264/AVC is proposed. This change is based on an adaptive dead-zone size that is used in the quantization and inverse quantization scheme.

Remark: Not tested on CAVLC, and changing its dead-zone size would change the probability associated with the dead-zone, possibly in a way that causes mismatch between entropy coding and quantization design.  This is also true of changing the rounding offset f in the current design.

Comparisons are at same bit rate?  Yes. (Larger QP used when dead-zone size is smaller relative to QP.)

Remark: This spec already has a much smaller dead-zone size than MPEG-2 and H.263 inter did.

Also see remarks on JVT-K035-L and JVT-K036-L.

Quantization interval around zero reconstruction value is changed at slice layer.  Dead zone depends on MB type. Allows more control on picture quality. Authors reported good visual quality at higher bit rates (15-24 Mbits/sec). Authors are encouraged to test their approach for 8x8 transform, changing the offset from s/2 to s/3, comparing against encoder only approach of frequency-dependent f, treating the region around zero differently.
Subjective viewing results:

First session (incomplete notes – get from Ajay)

First session

s/2 clearly inferior, others not clear

Last of these 3 scenes – f=s/2 poor, f=s/6 contouring, proposal seemed to looked better.

Second session

First of 3 scenes – f=s/2 poor, proposal maybe a little better than f=s/6.

  12 Mbps Movie clip 1

Second of 3 scenes – f=s/2 poor, f=s/6 better than proposal.

Strange context effect, or possibly left versus right display effect, seemed to cause f=s/6 to

change in quality depending on whether on right or left or depending on what shown with it
  14 Mbps Pouring liquids

Third of 3 scenes – f=s/2 poor, f=s/6 better than proposal.  Area-dependent.

  17 Mbps Oil on fish

Overall: Technique not shown to be especially promising in these subjective results.
Note: "f=s/6" means for inter.  For intra, f=s/3 was used in that case.

Note: Downscaling being done by TV to match the coded resolution to the display capability.

  That applies to visual demos in all contributions.
Defer.
8.2.6
Profiles, levels, and discussions of new technical features

JVT‑K025* [Wedi+] (Prop/2.2) H.264/AVC for next-gen optical disc: Prop on profiles

<Not yet presented – modified proponent summary follows>
The purpose of this contribution is to discuss the situation of H.264/AVC for next generation optical disc such as Blu-ray Disc Prerecorded Format (BD-ROM) and to support a FRExt profile that includes new tools that improve the subjective picture quality and extend flexibility of H.264/AVC.

JVT‑K027‑L [Wedi+] Discussion on FRExt tools for improved pic quality

<Not yet presented – modified proponent summary follows>
This contribution indicates that H.264/AVC is likely to be used in various applications, such as Next Generation Optical Disc for HD sequences and states that in the next generation optical disc, high fidelity and picture quality improvement is required.  The proponent expresses the opinion that tools like 8x8 transform are essential to improve subjective picture quality, especially for HD, and therefore requests the inclusion of such tools in the Fidelity Range Extensions at Level 4 and higher.

JVT‑K032* [Gordon] (Prop/2.0) A 4:2:0 10-bit FRExt profile

<Not yet presented – modified proponent summary follows>
Targeting HD-DVD and HD-Broadcast applications, this contribution proposes a 4:2:0 10-bit profile for the Fidelity Range Extensions Amendment. The proposed profile is an extension of the Main Profile supporting increased bit depth and the 8x8 transform design advocated in JVT‑K028*.

8.3
Other PExt/FRExt issues

JVT‑K034‑L / M10671 [JNB] JNB comment on PExt/FRExt project

<Not yet presented – modified proponent summary follows>
This contribution contains a comment from the Japan national body to MPEG on the PExt / FRExt project.  The JNB requests discussions on tools for improving the picture quality, including 8*8 transform, in the AVC Fidelity Range Extension.  The JNB indicates that AVC is likely to be used widely in various future applications such as 3GPP.  As previously found with MPEG-2, picture quality is expected to improve by the progress of coding technology within AVC standard. Therefore, it is important to define in the standard the tools that are effective both from the coding efficiency and the improvement of picture quality perspectives, such as 8*8 transform which can be effective for HDTV.  In conclusion, JNB requests that the JVT estimate the efficiency of the tools like 8*8 transform and quantization modification in terms of their effect on picture quality, and advocates that if the improvement is clear for HDTV, those tools should be included into Fidelity Range Extension at level 4 or higher.

9
Extensions Beyond Amendment 1

JVT‑K023* [Schwarz+] (Prop/2.2.1/3.1) Subband extension of H.264/AVC

<Not yet presented – modified proponent summary follows>
This contribution proposes a subband extension of H.264/AVC. This proposed open-loop approach of motion compensation includes multiple reference pictures as well as adaptive choice between two lifting representations according to uni-directional prediction and bi-prediction on a block basis. Within the motion-compensated temporal lifting framework, an intra mode can be chosen on a block basis to efficiently represent blocks that cannot be reasonably predicted using motion compensation. The proponent indicates that most components of H.264/AVC can be used as specified in the standard, while only a few need to be adjusted to the motion-compensated temporal lifting structure. The proposed subband extension reportedly enables temporal, spatial, and SNR scalability.  The proponent reports that their experimental results indicate that a single layer version of the subband extension provides a coding efficiency comparable or superior to that of an original H.264/AVC compliant encoder.

10
Test Model and Testing Methodology

10.1
Fast mode decision for B slices

JVT‑K021* [Lee+] (Test Model Prop/2.2.1) Fast mode decision for B slices

<Not yet presented – modified proponent summary follows>
The Waikoloa JVT meeting accepted a fast mode decision method [JVT-J033] into the test model. That method which was based on early detection of P-skip mode and selective intra mode decision was developed mainly for Baseline profile applications. This proposal extends the method of JVT-J033 to also support early detection of B_Skip and therefore extends the scope to Main profile. The proponent reports simulation results showing that the proposed method reduces encoding time by 66% on average without noticeable performance degradation.

JVT‑K022* [Park+] (Test Model Info/2.0/3.1) Verif. of JVT‑K021* (fast B-slice mode dec)

<Not yet presented – modified proponent summary follows>
This contribution is a verification of Fast mode decision for B slices as proposed in JVT‑K021*.
10.2
Objective video quality measure for experiment evaluation

JVT‑K017* [Zhu & Qi] (Info) Verif. of JVT-J024 (objective quality measure)

<Not yet presented – modified proponent summary follows>
In document JVT-J024, a method for objective video quality measurements was presented and implemented.  This document reports a cross-verification of the results presented in JVT-J024.

Joint meeting with Test

Double-stimulus impairment subjective viewing was performed for CIF and QCIF sequence.  Based on 95% confidence intervals, the "Spearman correlation" test was performed, showing a better match between this method and subjective quality than between PSNR and subjective quality.
Remark on VQEG effort for MPEG-2 quality evaluations.  Deblocking filter in the new standard reduces the effectiveness of the methods known there.  What is the aim of this document?  Proponent: To propose the use of this method as a method for evaluating quality in our work.

VQEG/ITU selected four particular methods after an extensive evaluation effort.  ANSI has approved a method as a US standard.  Although designed for MPEG-2, some of those methods claim to work well for other codecs.

Remark: Should do a blind test of effectiveness before considering this a good method to use.

Remark: As JVT we are not selecting a method for standardization as a test methodology.  But rather we just use performance measurements to evaluate proposals of video coding techniques.
What exactly do they mean by PSNR?  Is it luma only?  Yes.

The proposed method is luma only.  Remark: That doesn't seem good.
We would defer to the judgment of VQEG on judgments of the usefulness of objective quality measures.  VQEG (meeting in Rome in July) has a new project on multimedia, which will consider applications other than those they have focused on in the past.
This kind of topic seems not really within our expertise to evaluate.  We would prefer that some organization with more expertise in this area perform an evaluation of such proposed techniques and use the conclusions of their evaluation.
11
Other subjects

11.1
PCR interval for AVC on MPEG-2

JVT‑K033‑L [Miner] PCR interval for AVC on MPEG-2

<Not yet presented – modified proponent summary follows>
This contribution examines the carriage of H.264/AVC video on MPEG-2 systems (ITU-T H.222.0 | ISO/IEC 13818-1).  It advocates relaxation of the maximum interval in time between locations in the systems stream at which PCR data is present, in order to enable decreasing the amount of overhead data associated with the video stream.

Joint meeting with Systems

May need in some cases 188 bytes just for PCR – worst case is roughly 188*8*10=15 kbps.
For simple video (e.g. black screen) number of bits per frame is small. This causes PCR overhead relative to compressed video to be high.

Remark: This proposal may break some of the decoders that use PLLs and buffer models according to current spec.

Remark: PCR needed for maintaining PLL.  Is this really an MPEG-2 transport application?  MPEG-2 transport uses a constant bit-rate model.  DVB specifies 40 ms – even more strict than the 100 ms limit in MPEG-2 systems.
Proponent: We're talking about a new kind of stream, not old streams, so this is an opportunity to modify other requirements.  Remark: But the goal was to allow the existing system-level demux operation to carry the new streams so that only the video decoder needs to change.
Remark: If there are multiple elementary streams in the transport stream, the PCR requirement only applies to the whole transport stream – not to each stream individually.  Proponent: But not all of the streams are synchronous, so that would not really be appropriate.
Proponent: In practice, decoders don't need PCR so frequently.  Proponent indicates that they have studied this and found no problem across a large variety of implementations.  Remark: But we (as an organization) have done no survey of practice to make such a determination.
Remark: Suggestion to perhaps define a new kind of MPEG-2 system stream in which this requirement is relaxed.

Remark: There is an allowance to carry the video as data, not requiring the MPEG-2 System buffer model to function properly.  Perhaps that is the way to carry such video when frequent PCR is not needed.
Remark: There are multiple ways to deal with this issue, all of which should be explored, with alteration of MPEG-2 Systems as a last resort.  Need to study the requirements, categorize the application, …
JVT requests MPEG-2 System to further discuss the issue.
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