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Administrative topics

JVT-O000 Emailed List of documents of Busan meeting

JVT-O001 Output [G.J. Sullivan] Report of Busan meeting

JVT-O002 Copy [G.J. Sullivan] Report of Hong Kong meeting

JVT-O003 M [G.J. Sullivan, A. Luthra, T. Wiegand] AHG Report: Proj mgmt & errata

JVT-O004 M [T. Wiegand, K. Suehring, A. Tourapis, K.P. Lim] AHG Report: JM text & s/w
JVT-O005 [T. Suzuki, L. Winger] AHG Report: Bitstreams & conformance

JVT-O006 [J. Ridge, U. Benzler] AHG Report: SVC core experiments

JVT-O007 M [J. Ridge, M. Wien, H. Schwarz, J. Reichel] AHG Report: JSVM, WD, SVC s/w
IPR policy reminder

Partic reminded…
Late documents

no objections. Note one document apparently registered in MPEG rather than JVT (M12071 SVC CE8 Verif.) – should be registered properly if to be considered.
Scalable video coding
Tools of H.264/MPEG-4 AVC that are not supported in JSVM 1.0 software

Side activity: A study of tools not supported in JSVM 1.0 software was provided by Thomas Wiegand and Heiko Schwarz as follows:

· 8.2.1.2. 
Picture Order Count type 1

· 8.2.1.3. 
Picture Order Count type 2

· 8.2.2. 
FMO (more than 1 slice group)

· 8.2.3. 
Slice data partitioning

· 8.2.5.4. 
MMCO commands (exception MMCO 2)

· 8.3.5. 
I_PCM macroblock mode

· 8.4.1.2.2. 
Spatial direct re-defined (does not use co-located block)

· 8.4.1.2.3. 
Temporal direct mode

· 8.4.2.3.2. 
Weighted sample prediction process

· 8.5.13. 
Residual colour transform

· 8.6. 
SP and SI slices / macroblocks

· 9.2. 
CAVLC

· more than 1 slice per picture

· Long-term reference pictures

· 4:2:2, 4:4:4 chroma sampling

· 10, 12 bit

· lossless mode

· scaling matrizes need to be checked´

· cropping

It was suggested that someone should volunteer to coordinate efforts toward adding such missing functionality into the software.  The JVT thanks Greg Cook (Thomson) for his generous acceptance of this task.
SVC core experiment 1: Low-delay SVC
Basic idea of the core experiment: 

SVC core experiment 2: Adaptive GOP structure (non-normative)
Basic idea of the core experiment: 

See also SVC high-level syntax section.
JVT-O018 PM [S. Jeong]  SVC CE2: Adaptive GOP Structure for Coding Efficiency

JO:
Adapt GOP size by considering temporal characteristics. PSNR gain in high motion sequences 0.62 dB (Crew), 0.3 (Football), 0.15 (Bus), but also slight PSNR drop in Harbour at CIF and QCIF. Decision is made in base layer (QCIF) and mapped to the QCIF and 4CIF layers. No syntax/semantics change, but claim is made that an additional bit in SEI message would be needed for the purpose of extraction. In general consensus that this method is useful (requires non-normative modification of the encoder), but signaling concepts for the extractor must be further studied and clarified in general. Therefore, a better approach would be at this moment to modify the non-normative extraction algorithm accordingly. Adopted to JSVM.
GS:
Finds gain.  Why sometimes drop in PSNR?  Not sure – in principle, should be able to always avoid that.
Proposes to add bit to syntax for extractor to determine what to extract.
Remark: Strictly speaking, there is no such thing as "level of a layer" – there is only dependency information – information about which pictures a picture depends on (and information specifying the timing associated with pictures).
Agreed to adopt encoder technique into JSVM.
Needs further study to determine syntax issues.
Remark: Subset bitstreams must conform to specified conformance points.

Remark: Bitstream is unlikely to conform to the base layer bit rate and CPB constraints unless some NAL units discarded.
JVT-O022 Info [W. Choi, B. Jeon] SVC CE2 Verification

Verification.
JVT-O035 Info [L. Blaszak] SVC CE2 verification results

Verification.
SVC core experiment 3: Improved entropy coding efficiency

Basic idea of the core experiment: 

Better adapt CABAC to the JSVM; Improved entropy coding of mb_type.
JVT-O021-L PM [W. Choi, B. Jeon] SVC CE3 Improved entropy coding efficiency

JO:
Propose additional context models depending on mb_type of lower layer (13 additional) and neighbors. New binarization for mb_type is also proposed. Coding gain up to 0.2 dB (Mobile), lower in other sequences. Gain is higher when probability update is switched off (up to 0.7 dB in Mobile). Recommended for further study in combination with other proposals related to EC improvements.
GS:
Did not use update step.

Typically no significant difference in efficiency.  Up to 0.2 dB improvement 

Closely related to SVC entropy coding topic.

Subject area needs further study.
JVT-O033-L Info [H.-C. Choi] SVC CE3 verification results

SVC core experiment 4: Inter-layer motion prediction
Basic idea of the core experiment: 

Use (lower frame rate) base layer motion for enhancement-layer motion prediction
JVT-O019 Info [T. Kimoto] SVC CE4 Verification
JVT-O058 P2.2 [K. Lee] SVC CE4 Virtual base layer motion for temporal enh.

JO:
Different approaches to predict the motion, depending on available "virtual base layer" motion (forward, backward or both). Would not require syntax change, only semantics and decoding process. Coding gain at the CIF transition to the higher frame rate: City 0.15 dB, Crew 0.2 dB, Soccer 0.15 dB, Harbour 0 dB, Bus 0.15, Mobile 0.1 dB, Foreman 0, Football 0. Gain is in most cases propagated to the higher rates and resolutions. For single pictures, gain is claimed to be up to 1 dB (results will be submitted). High similarity of proposal with temporal direct mode of AVC which is not utilized so far in JSVM software, but specified in WD. Motion vector difference cannot be encoded in temporal direct mode, and different spatial resolutions are not supported by TDM. CE should continue, comparing with temporal direct mode and study the extension of TDM to layered structure, cases of encoding motion residual and support different spatial resolutions. 
GS:

Remark: Gain (e.g., on Crew) may be unrelated to technique – but rather sensitivity to exact configuration issues.  Cases not involving FGS may be more reliable.

Remark: Very similar in spirit to temporal direct mode – is this something really new (relative to that)?  Has been compared only to spatial direct mode use.  Temporal direct mode gets trickier with open-loop encoding, but can be used in principle.  Temporal direct mode is, in principle, already in the standard – we must attempt to apply current temporal direct mode to the SVC design – making only the changes that are necessary to fit it into the SVC framework.

Remark: This also includes temporal-based prediction of MV with MV difference transmitted (so-called temporal direct plus delta MV coding – see VCEG promising tools list, MPEG-4 part 2 direct).

Remark: With different spatial resolution, current direct mode cannot be used without alteration.

Suggested to further study in relation to temporal direct mode.
SVC core experiment 5: Quality layers

Basic idea of the core experiment: To introduce high-layer syntax quality layer information in bitstream, and "dead substream" tool.
JVT-O043 PM [E. François, J. Vieron] SVC CE5 verification

JVT-O044 Info [I. Amonou, N. Cammas, S. Kervadec, S. Pateux] SVC CE5 Quality layers

Dead substreams: Extend lower resolutions into higher rates without using additional information for higher-layer prediction. Three scenarios (different on configuration of multiple adaptations): Inter-layer extraction, intra-layer extraction (only highest rate points of each resolution affected), client-server approach. Requires dead substream information in SEI message (which layer does DSS start from). 
Would need normative syntax to avoid drift at the decoder (expressing that the DSS shall not be used for higher-layer prediction). More study of dependency information necessary.
Found as a side-result that inter-layer prediction points presently used may not be optimum.
Quality layers: Additional SEI information for RD optimum extraction. Signaling derived from slope of RD curve, but could be wider in scope.
Concern raised whether quality levels need proper semantic definition. This would be non-normative decision that encoders might decide differently. Gain of 0.1-0.5 dB for some sequences (Mobile). 
Unified syntax for dead substreams and quality layers might be possible.

Adopt DSS to JSVM, interested experts shall come together and propose a unified syntax on the whole issue including quality layers Monday/Tuesday, probably also continue CE.
JVT-O076-L Info [P. Onno, F. Le Léannec] SVC CE5 Verification

Verification from Canon of technique proposed by France Telecom.  Two references for essential content: [1] unknown location, [2] MPEG doc.

SVC core experiment 6: Non-scalable motion vector coding
Basic idea of the core experiment: study putting all MV information down in the base layer versus having MV refinement information in the enhancement layer(s).
JVT-O052 P2.2 [P. Yin, J. Boyce, P. Pandit] SVC CE6 Proposal

JVT-O071 Info [H. Schwarz] SVC CE6 Verification

SVC core experiment 7: Enhancement-layer intra prediction
Basic idea of the core experiment: 

JVT-O053 P2.2 [P. Yin, J. Boyce, P. Pandit] SVC CE7 Proposal

JVT-O072 Info [H. Schwarz] SVC CE7 Verification

SVC core experiment 8: Spiral scan

Basic idea of the core experiment: 

Compare efficiency of spiral scan versus raster scan
JVT-O034 Info [L. Blaszak] SVC CE8 Spiral Scan results

1a: Comparison made for raster scan with different rotations, roughly same PSNR and rate (within 0.05 dB). 1b: comparison without rotation, RS only very slightly worse in some cases. Subjective comparison: City OK, for Soccer the better quality region in the middle becomes clearly visible. Would it be necessary to switch depending on sequence? Would have non-negligible impact on the amount of text in the standard (intra prediction, CABAC contexts, MV prediction etc.), and also be a burden for implementation.
JVT-O036 Info [L. Blaszak] Comparison of spiral and raster scan

JVT-O057 Info [S. Jeong, M. Park, G. Kim, K. Kim] SVC CE8 Verification

SVC core experiment 9: Spatial scalability with cropping

Basic idea of the core experiment: 
JO:

Cropping areas are spatial regions of a higher layer that do not appear in the base layer.
GS:

Lower layer of spatial scalability is a cropped and downsampled version of the higher layer.  Upper left corner is aligned on MB boundary – why make this assumption?
JVT-O038 Info [E. François, J. Vieron] SVC CE9: Spatial Scalability with Crop

Cropping layer aligned with macroblocks; only those MBs used for bottom-up prediction that are fully within the cropping window. No limitation should be effective such that cropping window must be aligned with MB boundary at the top-left. Compared against configuration where no prediction of motion vectors, modes etc. was allowed. Gain of up to 1.5 dB. Must the higher layer always be a superset of the base layer? Gary, Eduard to work on more general syntax. 
JVT-O040 P2.2/3.1 [E. François, J. Vieron] Prop. for CE9 Spat. Scal. with Crop

JVT-O061 Info [D. Santa Cruz, et al] SVC CE9 Verif.: Spat. scalability with cropping

SVC core experiment 10: Non-dyadic spatial scalability

Basic idea of the core experiment: 

JVT-O008 P2.2/3.1 [S. Sun, E. François] Ext. Spatial SVC with Picture-level Adaptation

JO:

Extension of Thomson proposal for dynamic change of scaling factor and cropping area with each frame.  
GS:

Lower layer picture region with dynamically-varying resampling/cropping ratios.  Same concept as variable-resampling-ratio-with-cropping spatial scalability, but with the ratio and relative spatial coordinates changing from picture to picture.

Note relation to region of interest (ROI) – since lower layer has greater ability to focus on relevant scene content.

No drawback in coding efficiency of full-res picture.

Slight difference in division operation method.

Also need to fix the chroma sampling structure issue (addressed in this proposal). This issue needs revisit.

Also advocates modification of deblocking filter – to avoid over-filtering.  This seems like a separate issue.  This issue needs revisit.

JVT-O025 P2.2/3.1 [S. Sakazume, et al] Spatial scalability with partial geometric transform

Resampling relationship between higher and lower spatial layers varying from location to location within a picture to introduce spatial geometric transformation.

Seems complex to specify and implement.  Really necessary for key applications?

Not supported by the group.

JVT-O039 Info [E. François, J. Vieron] SVC CE10: Extended Spatial Scalability

JVT-O041 P2.2/3.1 [E. François, J. Vieron] Prop. 1 for CE10 Generic Ext. Spat. SVC

Support of non-dyadic up-sampling configurations. Done only for MBs fully inside the window; MB boundaries must not match. MV and mode prediction from nearest BL MB, requires one mult/div per MB. Interpolation method LanczoS filter
Tested ratios 3/4, 2/3, 3/5. Compare dyadic+re-sampling, 3/2+re-sampling, generic scheme. Usually similar in performance at high, better (visually sharper) than dyadic at low res. (SNR & visually). 
JVT-O042 P2.2/3.1 [E. Francois, J. Vieron] Prop. 2 for CE10 Spat. SVC Inter-layer

Alignment of MB boundaries, only 3/2 upsampling, Super-MB consists of 4 BL MBs. Each MB MV is only predicted from one BL MV. For up-sampling, use AVC interp. filter plus nearest quarterpel.
Accept "in spirit", needed not generally, but nice to have for broadcast domain. Concern that this might add a significant number of pages to the spec. Question whether it would be useful to define the generic scheme for high end, and the simplified scheme for low-end applications. Would only be useful if the simplified scheme was defined as a subset of the generic scheme. E. and J. should think about this and come back with a presentation of unified description.
JVT-O051-L Info [I. Amonou, et al] SVC CE10 verif. of extended spatial scalability

SVC high-level syntax

See also CE2 section.

JVT-O011 P2.2.1/3.1 [Y.-K. Wang, et al] On SVC high-level syntax

JVT-O012 P2.2.1/3.1 [Y.-K. Wang, M.M. Hannuksela] Scalability information SEI for SVC

JVT-O049 P2.2 [Berthelot, et al] SVC storage and transport with MGS

JVT-O055 P2.2.1/3.1 [J. Ridge, M. Karczewicz, Y. Bao, X. Wang] FGS coding eff. enh.
Partly not on high-level syntax – some aspect is on FGS refinement.
SVC deblocking

JVT-O050 Info [I. Amonou, et al] Verification of RWTH deblocking

JVT-O067 P2.0 [K. Hanke, et al] Improved deblocking for open-loop MCTF in the JSVM

Temporal processing, MCTF structure and memory usage
This subject relates closely to CE1 (Low-delay SVC).
JVT-O009 P2.0 [J. Reichel, D. Santa Cruz, F. Ziliani] Improving temporal process

JVT-O015 P2.2.1/3.1 [X. Wang, et al] Simplified update step for MCTF

JVT-O026 P2.2 [M.H. Lee, et al] SVC Invocation of the inverse MCTF process

JVT-O027 P2.2 [C.P. Ong, et al] SVC MMCO for picture duplication

JVT-O028 P2.2 [C.S. Lim, et al] SVC prop. reduced-memory MCTF

JVT-O059 Info [Z. Li] Verif of JVT-O028 reduced-memory MCTF

JVT-O030 PM [Y. Chen, J. Xu, F. Wu] Improvement of the update step in JSVM


JVT-O062 P2.2 [K. Lee] Closed-loop update-step in MCTF for SVC

JVT-O081-L Info [M. Zhou] Verification of JVT-O015 simplified update MCTF
SVC upsampling, downsampling, and chroma sample positions

JVT-O010 P2.2/3.1 [A. Segall, S. Lei] Upsampling for Spatially Scaleable Coding

JVT-O023 P2.2 [S.-W. Park, J.-H. Park, D.H. Yoon, B.-M. Jeon] Intra BL pred. & phase shift

JVT-O024 P2.2.1/3.1 [I.-H. Shin, H.-W. Park] Down/up-sampling methods for SVC

JVT-O077 P2.2 [C. Ying, Z. Jiefu, Y. Peng, F. Edouard] Chroma up/downsampling for SVC

JVT-O078 P2.2 [C. Ying, Z. Jiefu, Y. Peng, P. Purvin] New 4:2:0 format

SVC region of interest (ROI)

JVT-O020 PM [W.-H. Peng, T. Chiang, H.-M. Hang] SVC ROI Selective Enhancement

JVT-O037 PM [T.C. Thang, et al] Spatial Scalability Multiple ROIs for Surv.

JVT-O056 PM [Z.K. Lu, et al] ROI based SVC

SVC single-loop decoding
JVT-O074 Info [H. Schwarz, D. Marpe, T. Wiegand] Constrained inter-layer prediction

SVC enhancement-layer intra coding
JVT-O029 P2.2 [L. Xiong] Improving enhancement layer intra prediction

JVT-O065 P2.2 [K. Lee] Improved Intra-BL coding for SVC

SVC entropy coding

Closely related to SVC CE3 subject.
JVT-O063 P2.2 [K. Lee, B.-K. Lee] Symbol prediction technique for SVC

JVT-O064 P2.2 [K. Lee] Adaptive quantization technique for SVC

Seems to confuse quantization and entropy coding – appears to actually be about CABAC.

SVC error resilience (non-normative?)
JVT-O048 P2.2.1/3.1 [J. Jie, H.-K. Kim] Error resilience for SVC base and enh. layers
Proponent arriving Sunday evening.

Quantization (SVC and non-SVC) and FGS progressive refinement

JVT-O014 Info [G. Sullivan] One-page at 12-point font on scalar quantization

JVT-O045 Info [I. Amonou, N. Cammas, S. Kervadec, S. Pateux] Scaling factor in JSVM

JVT-O046 PM [V. Bottreau] Improved FGS for JSVM

JVT-O047 Info [V. Bottreau] Info doc on improved SNR scalability JVT-O060 verif.

JVT-O054-L P2.2.1/3.1 [Y. Bao, M. Karczewicz, J. Ridge, X. Wang] FGS for Low Delay

JVT-O060 P2.2 [I. Amonou, N. Cammas, S. Kervadec, S. Pateux] SNR scalability for JSVM

JVT-O066-L PM [T. Wedi and S. Wittman] R-D estimation of quant offset params

JVT-O069 PM [P. Amon, M. Kapralov] Adaptive Quantization Offset

JVT-O073 P2.0/3.1 [H. Schwarz, D. Marpe, T. Wiegand] Prog. refinement for 8x8 blocks

SVC non-normative aspects

JVT-O068 Info [M. Wien, S. Kamp] QP settings and RD performance in the JSVM

Non-SVC normative modifications

Improved 4:4:4 coding

JVT-O013 P2.2/3.1 [H. Yu] Performance improved 4:4:4 coding for MPEG-4p10/H.264

CABAC modification for error resilience

JVT-O080 PM [V. Bottreau] CABAC variation and options for error resilience

Non-SVC non-normative aspects
Encoder optimization techniques

JVT-O016 P(NN)2.2/3.1 [W. Yuan] Rate control scheme for H.264/AVC

JVT-O070-L Missing [P. Topiwala] Fast ME in the H.264/AVC Reference Software

Withdrawn documents

JVT-O031-W [Withdrawn] Withdrawn

JVT-O032-W [Withdrawn] Withdrawn
JVT-O075-W [Withdrawn] Withdrawn

Updating of JVT group documents

JVT-O017 D [A. Tourapis] Update of reference software manual

JVT-O079 D [K.P. Lim] Enhancements to JM text

Meeting Attendance
According to a sign-in sheet passed around at the meeting, the following persons attended the JVT meeting:
1. Gary Sullivan (Microsoft)

2. Thomas Wiegand (Fraunfofer HHI)

3. Jens-Rainer Ohm (RWTH Aachen)

4. Byeong-Moon Jeon (LG Electronics)

5. Seung-Wook Park (LG Electronics)

6. Seyoun Jeong (ETRI)

7. Minwoo Park (KHU)

8. Peter Amon (Siemens)

9. Bae-Keun Lee (Samsung Electronics)

10. Woo-Jin Han (Samsung Electronics)

11. Kyo-Hyuk Lee (Samsung Electronics)

12. Woo-Shik Kim (Samsung AIT)

13. Lee Men Huang (Panasonic Singapore Labs)

14. Ong Chin Phek (Panasonic Singapore Labs)

15. Sangchang Cha (Samsung Electronics)

16. Manu Mathew (Samsung Electronics)

17. Yung-Lyul Lee (Sejong University)

18. Hyun Mun Kim (Samsung AIT)

19. Ruiqin Xiong (ICT, CAS)

20. Jizheng Xu (Microsoft)

21. Yukihiro Bandoh (NTT)

22. Yong Ju Jung (ICU)

23. Tae Heon Bae (ICU)

24. Truong Cong Thang (ICU)
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