JVT AHG on PExt Trondheim, NO July 22-24 2003

Opening Discussion

Attendance record (about 21 people present at opening)

Opening remarks & status review:


JVT-H037r1 is the current draft state;


JVT-H038 is the open issues list

Review/remarks on IPR policy

Remarks on reference software – this is a critical issue governing the ability to make progress, run experiments, check the design, etc. [Check with Siwei & Karsten – OK to start integration?]


Volunteers: 4:4:4 & extended bit depth – Dolby, Thomson, FastVDO,


Samsung [with remark on color space]


Volunteers: 4:2:2 & interlace – Sony volunteering


Sample bit depth should go first [Dolby volunteering to do that]

6 Input contributions

Note: MPEG plan to go to PDAM with JVT-H037 at the current (Trondheim) meeting.

Significant topics to work out:

· Reference software

· Conformance workplan

· Verif. testing plan

· Profiles & Levels

· CABAC

· Method of support of non-YCbCr color spaces

· Film grain study

· Alpha support

What was done on MPEG-4 studio profile verif tests?

· Showed 10-bit better than 8-bit (also supports 12)

· Showed 4:4:4 better than 4:2:0 (also supports 4:2:2)

· Showed high bit rate support

· Showed multi-generation with shift (Note: MPEG-4 Studio has improved IDCT and a lossless DPCM macroblock mode)

· Chroma-key

· Contrast change

Possible verification test benefit illustrations:

· Usefulness of bit-wise identical decoder output (ensuring same result from classification/checksum/etc.)

· Coding efficiency

Should not necessarily assume all applications of these extensions are high-bit rate applications (esp. when considering bit rate relative to resolution).

The following persons registered for and/or attended the JVT AHG meeting in Trondheim, as recorded below.

 1. Ulrich Benzler (Bosch) [pre-registered]

 2. Gisle Bjøntegaard (Tandberg) [pre-registered & present]

 3. Charles Fenimore (NIST) [pre-registered & present]

 4. Walter Gish (Dolby) [pre-registered & present]

 5. Christina Gomila (Thomson) [pre-registered & present]

 6. Doug Grearson (Sand Video) [pre-registered & present]

 7. Yun He (Tsinghua) [pre-registered]

 8. Walt Husak (Dolby) [pre-registered & present]

 9. Byeungwoo Jeon (SKKU) [pre-registered & present]

10. Yoshihiro Kikuchi (Toshiba) [pre-registered]

11. Chul-Woo Kim (McubeWorks) [pre-registered]

12. Hyun Mun Kim (Samsung AIT) [pre-registered & present]

13. Woo-Shik Kim (Samsung AIT) [pre-registered & present]

14. Hideaki Kimata (NTT) [pre-registered]

15. Yung-Lyul Lee (Sejong U.) [present]

16. Chong-Soon Lim (PSL) [pre-registered & present]

17. Tom McMahon (Dolby) [pre-registered & present]

18. Tobias Oelbaum (TUM) [present]

19. Gary Sullivan (Microsoft) [pre-registered & present]

20. Teruhiko Suzuki (Sony) [pre-registered & present]

21. T.K. Tan (NTT DoCoMo) [pre-registered & present]

22. Yi-Shin Tung (NTU) [present]

23. Feng Chi Wang (Conexant) [pre-registered & present]

24. Bob Turney (Xilinx Research Labs) [pre-registered]

25. Jianfeng Xu (Tsinghua) [pre-registered & present]

26. Wenwu Zhao (SVA) [present]

Documents of meeting:

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

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

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

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

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

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

Notes on Contributions

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

Range of values issue with CAVLC.  Related to a recent bug report on the current spec.  Discrepancy between definition of limit values and what we actually did.  In one place we only imposed the limit after a right shift, not before the shift as we thought.    Therefore a confusion as to the resulting range of values where the note should perhaps be cautioning decoders not encoders.  CAVLC will only allow a coefficient of 12 bits.  Possible that an encoder could be bigger than what can currently be expressed in CAVLC.  If too big, should an encoder increase it’s step size to reduce values? Or clip? (No!)

CABAC does not have this limit on what we can express.  So there is a difference in dynamic range in what could be expressed – so a transcoder may not be able to perform properly without a complete encode/decode.

All of the above is aggravated when you increase bit depth. 

Several variations on the solution.  (Three or so choices.)

Proposal method 1 – adding a second escape code does not affect the behaviour or performance of any of the current bitstreams.

CABAC – CAVLC interoperability.  Transcoding case.

Remark: Translating from one entropy coder to another you may exceed bits/ macroblock allowance.  How to handle that case?  Might need to fully decode.

Shift burden to the encoder?   Understood that the encoder was constrained not to use the 16x16 but not true.  Is this a bug and should it be a potential Corregenda item?  If yes, then it could bring it down to 12 bits plus N-8.  But we still in fact need to support 12 bits plus N-8, which is more than we support now.

3rd approach – switch to Exp-Golumb.  This is probably better.

1st approach – second escape code.  Known not to affect anything that is in the current range of values.

Trondheim AHG Recommend Approach #3 with #1 as second choice pending possible testing.

Recommendaton that we NOT pick item two in proposal because it could change coding efficiency of current material in a negative way.

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

First subject: RGB coding using G as predictor for R and B.

Confirm efficiency of DPCM coding

Provide solutions to unsolved issues in PExt.

Justify RGB coding to avoid color distortion.  (Avoid color distortion from RGB(YUV(RGB)

Previous proposal  (Geneva) JVT-G018: G component predictor for R, B

Achieved greater coding efficiency: up to 40% (~2 db) improvement.

Eliminates color distortion and contouring effects

New contribution  - Using 601 color space and multi-generation passes of color space conversion, new presentation shows that YUV "rots" faster than YCoCg (with rounding - no extra bits) but both rot pretty badly after 4 successive passes of RGB ( Alt-Space ( RGB.

Took RGB 4:4:4 10 bit film scans and truncated to 8 bits and then did RGB ( YCbCr ( RGB conversions again.    Similar decay demonstrated.

Lossless coding – RGB coding using DPCM.  No transform involved.  No color space conversion involved.  Just use DPCM.  Possible areas for improvement = entropy coding.  Additional work probably required.

Question whether there is some error in the conversion formulas producing an unexpectedly high amount of reported error in the conversion process.

To be discussed further.

Second subject: Lossless RGB coding

Skip transform, use prediction of R & B from G ("inter-plane prediction").  Entropy code the sample differences.  Note: If concept applied to YUV, similar to prior proposal (Fairfax?).

Experiment results provided showing that the R&B prediction does better than non-predicted RGB coding.

To be discussed further.

Third subject: 6-tap versus bilinear motion comp.

Based on 6-10 sequences (4:4:4), results indicate:

YUV: Bilinear better on high-res, 6-tap better on Y, bilinear better on U and V

RGB: Bilinear better on high res, 6-tap better on Y, U, and V.

Didn't find very much difference between the quality produced by the two MC interp methods.

Proposes 6-tap for RGB, 6-tap Y, bilinear for U, V when using YUV.

Depends on spectral characteristics of source (low res data generated from high-res data may have more high-freq than high-res data not generated from something higher-res?)

MC Interpolation – RGB SD resolution imagery produced by downconversion of video-sourced HD (Crew?  Harbor?).   In RGB bilinear interpolation better for HD, 6tap better for SD.  In YUV, bilinear better for HD and 6Tap Y, Bilinear UV better for SD.  “Better” means better PSNR in this case.  6-10 sequences.

Comments: Need to see spectral characteristics of the source data.  Perhaps insufficient data to draw any conclusions.    How does 1/F characteristic of the source imagery graph against the noise floor.

Proposal – Bilinear gives better perf for more correlated images such as HD or UV components.  RGB components show similar characteristics.  Propose to use 6 tap for RGB and Y, and Bi for UV.  (Conflicts with statement two paragraphs above.  Need to look at Kim’s slides.)

To be discussed further.

Fourth subject: Deblocking

Proposed (based on PSNR):

RGB use luma filter

YUV use luma filter for luma and chroma filter for chroma

Loop filtering – Proposal: use same Y loop on RGB components.  In YUV space apply the same as 4:2:0 except Chroma is performed on four 16-sample edges to handle increased resolution.

To be discussed further.

Fifth subject: CBP coding for 4:4:4

JVT-H037 has 4 bits for Y, 1 bit for any chroma (DC or AC), and 2 bits for U&V (each bit indicates co-located U&V 16x16) – 48 cases, coded by Exp-Golomb/CABAC

Proposed: 4 bits for Y, 4 bits for U&V (each bit indicates co-located U&V 8x8 region), 256 cases, coded by Exp-Golomb/CABAC, no 2nd-level chroma transform.

Compare that to something like the H037 but without the 2nd-level chroma transform.

Measuring based on entropy and # not-coded blocks (not actual coding)

Probably little or no gain at low QPs (primarily where this Amendment will be used)?   No distinction between DC and AC – this new proposal is to eliminate the second level DC transform?

Need to decide whether to get rid of 2nd-level transform before these test results become relevant.  Can't make a recommendation at this time.

Sixth Subject: Bit-depth Adaptive Weighted Prediction

Proposed to shift up weight factors by amount of increased bit depth.  Question: Why? – doesn't this just scale up a numerator and denominator in a way that cancels itself out?

Need to study this question & possibly revisit.

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

Not yet presented.

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

Geneva Doc was JVT-H031r1:  New color space proposal.   0.77 db coding gain.   If you add extra bit depth (2 bits each in Y CoCg) in the transformed space it is exactly invertable.   So 8 bit RGB would need 10:10:10.

This new proposal "YCoCg-R" is an extension of the above.  As per “lifting” in the wavelet world, you can come up with a scheme based on lifting with no increased bit depth for luma at all, and CoCg need only 9 bits.  So 8 bit RGB in the transformed doman becomes 8:9:9 or 10 bit RGB becomes 10:11:11.  12 bit RGB video could not be done (unless greater bit depth than 12-bit is supported to hold the 13-bit Co and Cg).

Question about the accuracy of the claims in this paper with respect to rounding error – can you really get away with 8:9:9?   Will try to find a counter example that shows roundoff error results in a non-invertable transform.
If a counter-example is found then still get the benefits of YCoCg.  Also perceptual benefits in Blue (scenes with sky).  Visual results may be beneficial.

Question – how does this work on B&W imagery?  This depends on the model of what “Y” is (e.g., BT.601 Y is not the same thing as BT.709 Y).  So, is there bleed into the chroma components (CoCg) in this proposal versus the case of YCbCr where you would code zero values in CbCr?

Proposal is that we add both the Geneva and Trondheim variations of this proposal to Annex E.  The new one could be used only in the new PExt Profile(s), because it needs support of bit depth greater than 8.

Does this proposal then imply that we should have an 8:10:10 mode in the PExt?   (Note: there is an 8:9:9 more supported in JPEG2000).

Recommendation – as long as these proposals are not considered mutually-exclusive of RGB-native coding design:  Recommend adopt Geneva version JVT-H031r1.  Group needs conclusion on invertability issues on new (Trondheim) version JVT-I014r1.  Request for additional test results.

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

Not yet presented.

JVT-I016-L [Suzuki]   Extension of Intra coding for 4:2:2

Not yet presented.

