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1.
Organization of the Meetings
ITU-T VCEG (Q.6/SG16) met separately from MPEG (ISO/IEC JTC1/SC29/WG11) in a co-located fashion from 9:00am on December 4, 2001 to 6:00 pm on December 5, 2001 when a new Joint Video Team (JVT) was officially formed.  The JVT then met during the evening of December 5 and through December 6.  All interested MPEG experts were invited to attend the VCEG meeting sessions, and MPEG arranged its schedule on December 4 and 5 to coordinate with the ongoing review of contributions on the next-generation video coding standard project in VCEG (the project known in VCEG as the H.26L project), so that when the JVT formation was completed, the work that was begun at the meeting in VCEG could continue in the JVT without interruption.  The MPEG input contributions relating to JVT technical design work were registered by their contributors as VCEG input documents so that all contributions to the JVT video coding standardization project could be handled in an expedited and coordinated fashion.  The summary of input contributions drafted in the MPEG ad hoc group on enhanced compression video coding was used to aid in the disposition of contributions by the JVT.   Because the input documents were all registered as VCEG documents, this report generally references the VCEG document numbers rather than MPEG input document numbers.  This report therefore unifies the reporting of the disposition of contributions conducted initially in VCEG or MPEG and then in the JVT because of this coordination of efforts.  VCEG actions taken after the closing of the JVT meeting are reported in Section 6.  Future reports of JVT work will be more distinct from reports of VCEG, and will reference JVT input document numbers rather than VCEG document numbers.  For purposes of this meeting, only the primary JVT output documents were registered with JVT document numbers.
Note the annexes to this report:

· Annex A, the list of attendees to the JVT meeting

· Annex B, the list of attendees to the VCEG meeting

· Annex C, a letter from the JVT to the IMTC

· Annex D, a letter from the JVT to the IETF AVT

· Annex E, the terms of reference for the Joint Video Team project

2.
List of Documents

----- Temporary Documents -----
VCEG-O-TD-O
[Sullivan+]
Invitation to the Fifteenth VCEG Meeting

----- Administrative Reports -----

VCEG-O00
[Sullivan]
List of Documents

VCEG-O01
[Sullivan & Wiegand]
Report of Santa Barbara Meeting

VCEG-O02
[Sullivan]
List of Participants
VCEG-O03
[Sullivan]
List of Experts
VCEG-O04
[Sühring]
AHG Report: Test Model and Software

VCEG-O05
[Sullivan]
AHG Report: H.26L Development
VCEG-O06
[Horowitz]
AHG Report: H.26L Complexity

VCEG-O07
[Lindbergh]
AHG Report: H.26L Profiles & Applications

VCEG-O08
[List]

AHG Report: H.26L Loop Filtering

VCEG-O09
[Kerofsky]
AHG Report: Transform and Quantization

VCEG-O10
[Wiegand]
AHG Report: Generalized Annex U

VCEG-O11
[Wedi+]
AHG Report: Motion Interpolation

VCEG-O12
[Topiwala]
AHG Report: Motion Estimation

VCEG-O13
[Borgwardt]
AHG Report: Interlaced Video Coding

----- Meeting Contributions -----

VCEG-O14
[Lindbergh]
Profile Framework for H.26L

VCEG-O15
[IMTC]
Incoming LS re: H.26L Project
VCEG-O16
[Wedi]

More Adaptive Interp. Filter Results

VCEG-O17
[Schwarz+]
Tree-structured macroblock partition

VCEG-O18
[Marpe+]
Improved CABAC

VCEG-O19
[Hong+]
Further Results on VCEG-N30 Loop Filter

VCEG-O20
[Sun&Lei]
Global Motion Vector Coding (GMVC)

VCEG-O21
[Sun&Lei]
GMVC Core Exp. Report

VCEG-O22
[Adachi+]
Refined Results Low-overhead Pred. Modes

VCEG-O23
[Sekiguchi+]
Improvements of CABAC Inter-frame Coding

VCEG-O24
[Kurceren+]
Improvements of CABAC

VCEG-O25
[Hallapuro+]
Improved Low Complexity (I)DCT

VCEG-O26
[Kondo+]
New prediction to improve B-picture

VCEG-O27
[Kadono+]
Improved 2D-VLC coding for High-Bitrate

VCEG-O28
[Kimata]
Proposal of GMVC syntax

VCEG-O29
[Kimata]
GMC enhancing GMVC scheme

VCEG-O30
[Wien+]
Simplified Adaptive Block Transforms

VCEG-O31
[Wien+]
Intra coding with Variable Block Size

VCEG-O32
[Wien+]
Interlace with Frame MC and Field Update

VCEG-O33
[Wien]

GMVC Core Exp. Results

VCEG-O34
[Bäse+]
Enhanced Coding of Coefficients

VCEG-O35
[Bäse+]
Improved Quant Selection for Bitrate Adjust

VCEG-O36
[Kim+]
Verification of Adaptive Double Scan

VCEG-O37
[Wang+]
Interlace Coding Tools for H.26L

VCEG-O38
[Joch+]
Near-Real-Time H.26L Encoder Initial Results

VCEG-O39
[Winger]
Lower Complexity Deblocking Filter

VCEG-O40
[Winger]
Interlaced Field Coding Core Exp. Results

VCEG-O41
[Winger]
16x16 Planar Intra Prediction Improvement

VCEG-O42
[Joch+]
Performance Analysis of H.26L Features

VCEG-O43
[Kim]

High Complexity Mode Decision for Error Prone

VCEG-O44
[Hannuksela]
H.26L File Format

VCEG-O45
[Hannuksela]
Slice-Oriented Hypothetical Reference Decoder

VCEG-O46
[Hannuksela+]
New Image Segmentation Method

VCEG-O47
[Kurceren+]
New Macroblock Modes for SP Frames

VCEG-O48
[Xue+]

Mode Decision for Intra Coding

VCEG-O49
[Shen+]
Restricted Multiple Long Term Reference Frames

VCEG-O50
[Foo+]

Medium Complexity Loop Filter

------ Late Registrations -----

VCEG-O51
[Wiegand+]
H.26L for Digital Cinema

VCEG-O52
[Suzuki+]
New Quantization Tools

VCEG-O53
[Suzuki+]
Tools to Support Random Access

VCEG-O54
[Sullivan]
Terms of Reference for Joint Video Team Work
VCEG-O55
[Sullivan]
Report of Q.6 activities at SG16 WP3 Meeting Oct’01

VCEG-O56
[Lindbergh]
VCEG Requirements for the Joint Video Project

VCEG-O57
[Hannuksela]
Core experiment description for foreground/background sl.

VCEG-O58
[Hannuksela]
Unified interim file format

VCEG-O59
[]

Core experiment description for interlace coding

VCEG-O60/M7788
[He+]
H.26L-based fine granularity scalable video coding
VCEG-O61
[Adachi+]
Core experiment description for MB prediction modes

------ JVT Primary Output Documents -----
JVT-A001
[Sullivan]
Letter to IMTC

JVT-A002
[Sullivan]
Letter to IETF AVT

JVT-A003
[Wiegand]
Joint Working Draft (JWD 1) and Joint Test Model (JM 1) for JVT Video Codec Standard(s)
JVT-A004
[Lindbergh+]
JVT Requirements for the Joint Video Team Project

JVT-A005
[Sullivan+]
Report of 1st JVT Meeting

3.
Detailed Agenda with Disposition of Contributions
3.1
Administrative Contributions

VCEG-O00
[Sullivan]
List of Documents

VCEG-O01
[Sullivan & Wiegand]
Report of Santa Barbara Meeting
VCEG-O55
[Sullivan]
Report of Q.6 activities at SG16 WP3 Meeting Oct’01
The reports of activities at previous recent meetings were discussed and approved.
VCEG-O54
[Sullivan]
Terms of Reference for Joint Video Team Work
The terms of reference for the formation of the Joint Video Team project as found in VCEG-O54 was reviewed and approved by VCEG, and also by SG16 management and MPEG.  This document establishes the charter, scope, schedule, high-level requirements, and basic operating practices of the JVT and its project.

VCEG-O02
[Sullivan]
List of Participants (see Annexes A and B)
VCEG-O03
[Sullivan]
List of Experts
3.2
Ad Hoc Reports

VCEG-O04
[Sühring]
AHG Report: Test Model and Software

TML document is in progress. Except for the vbv multiple leaky buffer compliance feature, everything was almost completely integrated into the software. Further progress for the software is needed.

VCEG-O05
[Sullivan]
AHG Report: H.26L Development
A significant amount of activity has been seen and progress has been made with regards to the converging towards the JVT.

VCEG-O06
[Horowitz]
AHG Report: H.26L Complexity
Decoder Benchmark Analysis for RISC 16-bit DSP Platform: for intra-coded macroblocks complexity was distributed to loop filtering (50.2%), 4x4 inverse transform (28.2%) and VLD+IQ (13.7%), for inter-coded macroblocks, the most complex aspects included motion compensation (36.0%, ½ and ¼ pixel interpolations), loop filtering (31.0%), 4x4 inverse transform (19.2%) and VLD+IQ (8.3%). Activities about reducing complexity transform and motion estimation.

VCEG-O07
[Lindbergh]
AHG Report: H.26L Profiles & Applications
Collection of discussion items.

VCEG-O08
[List]

AHG Report: H.26L Loop Filtering
No activities.

VCEG-O09
[Kerofsky]
AHG Report: Transform and Quantization
Conducted investigations into complexity evaluation, greater bit-depth, precision for quantization process, transform definition. Recommends a Hadamard transform for intra-DC values. Utilizes an mantissa/exponent quantizer definition. Compares the features of the various transforms. Work on rounding definition. 

VCEG-O10
[Wiegand]
AHG Report: Generalized Annex U
Mandate to incorporate it into the software.

VCEG-O11
[Wedi+]
AHG Report: Motion Interpolation
Nokia’s fast interpolation method was verified and integrated into the TML using a pixel-wise method due to limited time and it was promised to be refined to the block-based method within 2001. The new padding outside of the picture was integrated. 

VCEG-O12
[Topiwala]
AHG Report: Motion Estimation
Further work. Add to the list below.
VCEG-O13
[Borgwardt]
AHG Report: Interlaced Video Coding
Various experiments were defined.

3.3
Requirements and Profiles

VCEG-O14
[Lindbergh]
Profile Framework for H.26L
Provides a framework for profile definition. Suggests the definition of 3 profiles: Baseline, High-Performance, Broadcast/Streaming. For each profile there are two profiles suggested for low and high error resilience. For level definitions, a peak processing power is specified and levels are defined in terms of this measure.

VCEG-O15
[IMTC]
Incoming LS re: H.26L Project
It was reviewed and a response to IMTC was drafted.

VCEG-O56
[Lindbergh]
Document was reviewed by the group and the output was agreed to be the VCEG requirements document for the JVT codec.

3.4
TML Performance

VCEG-O42
[Joch+]
Performance Analysis of H.26L Features
Provides a comparison of the features: CABAC, multi-frame, 1/8-pel motion and variable block size macroblock segmentation.

VCEG-O38
[Joch+]
Near-Real-Time H.26L Encoder Initial Results
A fast implementation presented. Achieves between 66-100% of the TML-8.5 low complexity performance at 12-18 fps for CIF and 60 fps for QCIF.

VCEG-O51
[Wiegand+]
H.26L for Digital Cinema
Tested H.26L TML 8.5 (Features that didn’t help and were turned off for that reason: B pictures, 1/8 pel) with reduced search range. Tested versus MPEG-4 Studio Core anchors used in Sydney video coding tests (adjusted for color space by John Woods), plotted according to bit rates specified for Sydney tests (may not be exact for MPEG-4). As fidelity gets higher, differences get smaller and slope appears to approach random noise coding performance. The point at which the diminishing returns kicks in depends on the difficulty of the material. At 16 Mbps, saved roughly 30% for five of six test sequences

3.5
Higher-level Syntax

VCEG-O46
[Hannuksela+]
New Image Segmentation Method
Divide picture into foreground and background subpictures. Proposes kind of independent segment decoding mode. Foreground slices are transmitted first and better protected than background slices. Background slices can be predicted from foreground slices. Syntax proposal part of submission. Exemplified for multicast Internet streaming. Core experiment (Coordinator: Hannuksela) was initiated based on interest raised from the group and further work was encouraged. Core experiment document will be provided in VCEG-O57.

VCEG-O53
[Suzuki+]
Tools to Support Random Access
Discussion of Random Access, Re-synchronization Tool for Error Recovery. Same GOP Structure for MPEG-1/2/4. Syntax and semantics proposal for GOP as follows

· GOP_startcode

· Time_code

· Closed_GOP_flag

· Broken_link
Group found that syntax element to be necessary to have and formed and AHG with the mandate to study the incorporate a GOP syntax into H.26L considering VCEG-O53, MPEG-2 and the H.26L design.

3.6
Interim File Format

VCEG-O44
[Hannuksela]
H.26L File Format
Proposal for an interim file format for exchange of H.26L bitstreams. Document with unified interim file format to be produced VCEG-O58.

VCEG-O58
[Hannuksela]
Unified interim file format
File format can be parsed by an ISO file format parser at high level. It is adopted in anticipation of a hinting extension in the MPEG-4 file format.

3.7
Hypothetical Reference Decoder

VCEG-O45
[Hannuksela]
Slice-Oriented Hypothetical Reference Decoder
Design considers Requirements for Memory and Complexity, Run-Time Operation, Slice-Based Operation, Factors for the Complexity Model, Unification of Picture Buffering for Referencing and Display, Initial Pre-Decoder Buffering Period, Decoding Time-Stamp. It was believed that this method could be unified with the already leaky bucket measurement tool. Form an AHG to invesigate buffering issues (chair: Eric Viscito)
3.8
SP-Frames

VCEG-O47
[Kurceren+]
New Macroblock Modes for SP Frames
Add SI macroblock types to SP coded pictures. Was considered as a bug-fix to the SP-frame concept. No verification yet.

3.9
Motion Compensation & Entropy Coding
VCEG-O21
[Sun&Lei]
GMVC Core Exp. Report
The experimental conditions were discussed. CABAC not used.

VCEG-O20
[Sun&Lei]
Global Motion Vector Coding (GMVC)
Similar to Santa Barbara contribution. The concept was reviewed.

VCEG-O33
[Wien]

GMVC Core Exp. Results
Verified results. 

VCEG-O28
[Kimata]
Proposal of GMVC syntax
Introduced different switch on macroblock level.

VCEG-O29
[Kimata]
GMC enhancing GMVC scheme
Add motion compensation to GMVC. Various cases with and without warping compared.

Opinions from the group: Gains were reported to be minor and only at low bit rates. Warping only provides minor improvements but alters MC significantly. Gains don’t seem to justify the feature. Complexity at decoder was seen to be reasonable but encoding complexity was assessed to be more serious. 

Further work was proposed by the presenters.

3.10
Motion Compensation

VCEG-O16
[Wedi]
More Adaptive Interp. Filter Results
Refined version to the Santa Barbara contribution. Filters are estimated per picture and transmitted. Not the complete test set used. The group liked the proposal a lot but mentioned the following problems: 12-bit filter taps, low precision filtering arithmetic, usage of filters with shifts instead of multiplications, error resilience. Ad-hoc formed with the mandate to study the incorporation of this feature into TML addressing above concerns (chair: Tom I., co-chair: Thomas Wedi)
VCEG-O17
[Schwarz+]
Tree-structured macroblock partition
Provides improvements of 2-4 % for similar or reduced complexity.
VCEG-O22
[Adachi+]
Refined Results Low-overhead Pred. Modes
Adds a set of new prediction modes to the macroblock syntax and simplified motion vector predictors. A loss is reported for Stefan sequence. Proposal boosts coding efficiency for 1/8-pel. Gains between 1-6 % obtained.

Generate a core experiment VCEG-O61 to analyze and harmonize proposals
VCEG-O49
[Shen+]
Restricted Multiple Long Term Reference Frames
Additional Reference Frame is useful, but costs for frame memory. So the proposal is that Restriction of Multiple Reference Frame to be Long term Frame Buffer. Application Scenario is introduced. Example: 5 ref-frame + 3 additional Long term buffer. Syntax proposal for Picture Header. Flag to indicate to store_long_term_buffer, followed by 3bit for Long term buffer. Another Solution as Syntax proposal for Sequence or GOP Header: Store-long term buffer, Use-long term buffer. No Experiment results, Sequence will be generated according to the application scenario. 
3.11
B-picture Coding

VCEG-O26/M….
[Kondo+]
New prediction to improve B-picture
New prediction method to improve B-picture coding efficiency. Start with TML 8.4 with ¼ pel motion but not arithmetic coding. Used references to most recent B picture in addition to conventional reference pictures for B pictures. Same quant for B as I and P 0.2-1.4 dB gain in the B pictures (BDPSNR method). Increased benefit with higher frame rate. Technique proposed is already in ITU VCEG plan as part of “generalized enhanced reference picture selection” capability. Re-emphasize that activity..

3.12
Interlace Coding

VCEG-O32
[Wien+]
Interlace with Frame MC and Field Update
A possibility of interlaced coding with H.26L, that combines field and frame based coding is proposed. While the motion compensation remains unchanged, update coding is performed on a field basis. In doing so, the motion is efficiently coded using the techniques already incorporated into the TML. Since frame based transform coding of an interlaced signal might introduce artificial high frequency signal components into the prediction error, the update could be efficiently encoded on a field basis. The proposal is to have frame-based motion compensation and Field Transform Coding (FTC) for the update. Gains are in the 0.5 dB range.

VCEG-O37
[Wang+]
Interlace Coding Tools for H.26L
Introduces field coding modes for MC. Tests for I only: up to 0.5 dB gain for interlaced adaptive MB features against frame adaptive, IPPP similar as I only, IBBP frame adaptive better than either frame or field based. Recommends to go to frame adaptive. MB adaptive needs more work.

VCEG-O40
[Winger]
Interlaced Field Coding Core Exp. Results
Field and Frame-based coding are compared. For most sequences, field-based worked significantly better except Mobile & Calendar.

Comment on low delay interlace coding was made and therefore the need for a field-based mode was emphasized. H.26L appears to be well suited for interlaced coding. Leave TML as it is and re-draft core experiment description. Document VCEG-O59.

3.13
Loop Filter

VCEG-O19
[Hong+]
Further Results on VCEG-N30 Loop Filter
Update of the modified loop filter for improving visual quality that was proposed in Santa Barbara meeting. The consensus about the loop filter was that visual quality was clearly improved, but the complexity of the filter was slightly higher over TML8 in-loop filter at high bit rates (about 3-4%). This contribution is to enhance the filter such in a way that the complexity is reduced with keeping better visual quality over the TML8.5 in-loop filter. The comparison showed a visual improvement for the sequences shown at high PSNR values.
VCEG-O39
[Winger]
Lower Complexity Deblocking Filter
The current description of the deblocking filter requires that the macroblock pixels be copied to a temporary buffer before the vertical and horizontal filtering operations. Performing the filtering operations in-place can significantly reduce the complexity of the deblocking filter. This document compares these two methods. The group did see a difference on the projector between the two. 50 % complexity reduction stated by proponent.

VCEG-O50
[Foo+]
Medium Complexity Loop Filter
Reduce complexity. Solutions: 1. add new skip condition, 2. Remove 2 pixel filtering mode. The new algorithm reportedly reduces the complexity from 50.4% to 32.9% for Intra coded frames, and from 31.0% to 19.9% for Inter coded frames.
	Picture type
	TML8.5
	PSL
	Reduction

	intra coded 
	50.4
	32.9
	17.5

	inter coded
	31.0
	19.9
	11.1


PSNR: Luminance PSNR drop from 0dB to 0.4dB(container seq.). Chrominance PSNR drop less than that of luminance. Execution speed: Reduction of 6% to 30% is recorded for the new in-loop filter. Subjective difference: Subjective improvement for P B-picture? More smooth filtering effect? Sometimes proposal, sometimes anchor better. Proposed looked better. Anchor looked better.
Another proposal is to remove the loop filter. The group decided not to remove it if no further evidence is provided.

Form an AHG with the mandate to study the complexity and visual performance of the loop filter. (chair: P. List)

3.14
Transform

VCEG-O25
[Hallapuro+]
Improved Low Complexity (I)DCT
Use simplified integer transform and 16 bit transform. Proposal was composed out of contributions from various parties. Group expressed large interest and decided to make the proposed scheme part of the investigations of the AHG on transforms that is continued (chair: Kerofsky). The AHG members are encouraged to converge their proposals towards one unified solution.

VCEG-O30
[Wien+]
Simplified Adaptive Block Transforms
A simplified ABT concept that employs only the TML 4x4 transform and the proposed 8x8, 8x4, 4x8 transform is proposed. In terms of RD gain SABT performs comparable or slightly better than full ABT on the testing set. The ringing artifacts are reduced since the maximum transform block size is only half of the maximum size in the previous proposal.
Group expresses interest (good idea), combination with tree structure anticipated, far more subjective testing needed, complexity savings due to larges transform possible in loop filtering, transcoding issue is important but needs evidence.
Group decided to form AHG with the mandate to study the impact of the larger transforms on performance (subjective), complexity (16 bit implementation), investigate larger resolution material. (Chair: U. Benzler).

3.15
Intra Coding

VCEG-O31
[Wien+]
Intra coding with Variable Block Size
The application of variable block sizes for intra prediction and transform coding using variable block size transforms (VBST) is proposed. The prediction techniques employed in the current TML are extended and modified to fit the larger block sizes. For transform coding, the integer transforms that were proposed for ABT are employed. BDBRS about 3%. Group encourages further work.

VCEG-O41
[Winger]

16x16 Planar Intra Prediction Improvement
In section 5.9.1 of TML8, the 16x16 intra plane prediction mode (imode 3), Pred(i,j) can go negative. It is proposed that it be clipped to [0-255] to improve the coding efficiency of this mode, and permit 8-bits to be used in this mode and as the common input format to the subsequent coding stage. The approach was adopted.
VCEG-O48
[Xue+]

Mode Decision for Intra Coding
Proposal for adding Intra4x4-pred mode with automatically prediction mode decision. Experiment: TML8.0, R&D optimization, 1 slice for 1-picture, 0-3% Gain, Higher gain 3% is achieved at QP = 28 or 31. PSNR is almost same, Complexity: For DSP calculation, 2% additional computation time. For TML software, 0-3%(2%) additional computation time. Group encourages further work.

3.16
Quantization

VCEG-O35
[Bäse+]
Improved Quant Selection for Bitrate Adjust
An extension of bitrate adjustment possibilities besides Dquant is described. It works on picture level while affecting coefficients on 4x4 block level. Subjective picture quality is maintained by taking advantage of masking effects.

VCEG-O52/M7337
[Suzuki+]
New Quantization Tools
Proposal for Weighting matrix and Extension of quantization table, Not for lossless compression at the moment, For 8 bit video only for the moment. Decoded image in the contribution are enhanced, since PC Display cannot display of the decoded image in accurate manner as broadcast monitor. Proposal for integration with 16-precision IDCT implementation when available. Discuss in Transform AHG.

3.17
Entropy Coding

VCEG-O18
[Marpe+]
Improved CABAC
Unified binarization (currently 3) unary binarization may lead to arbitrarily long codes. Exponential Golomb code tree – length of codewords matches UVLC. Counter of significant coeffs in lieu of EOB. Results pure intra: 2 to 3.5% lower gains at higher QP. Combined IPPPP Coding:  with re-init small but consistent gains of 1 to 2.4% over original CABAC.  No re-init showed gains up to 6.7%

VCEG-O23
[Sekiguchi+]
Improvements of CABAC Inter-frame Coding
Proposal for new context models for CABAC to improve coding efficiency for transform coefficients and MB prediction modes in inter-frame coding. Binarization table for MB prediction modes is modified. By adding a simple extension to the current design of the CABAC context model, the proposed modification attains up to 2.7% bit saving in inter-frame coding with average of 1%, while the extension requires six additional states for the coefficient coding and three additional states for coding of the MB prediction modes. Requirement on the explicit signaling to control initialization of the probability learning process. Did not use RD optimized mode. 

VCEG-O24
[Kurceren+]
Improvements of CABAC
Investigation of the performance of new context models for encoding of (RUN, LEVEL) pair in intra-coding BDBRS 1.5-4.3%,. Also results of adaptive scan experiments for CABAC are provided. Additional BDBRS +0.7-1%

VCEG-O34
[Bäse+]
Enhanced Coding of Coefficients
A further improvement of INTRA coding of coefficients based on context models representing LEVEL coding of coefficients depending on the LEVEL of the preceding coefficient is presented. The proposed algorithm is an extension to the existing proposal VCEG-N41r1. The focus is on high quality applications while no additional complexity is needed. Further bitrate savings are being achieved by selecting the appropriate context model out of a new set of context models by the number of coefficients to be transmitted. Used coefficient count.

Form AHG with mandate to study the improvement of CABAC with regards to rate-distortion performance and complexity.  (Chair: Detlev Marpe)

VCEG-O36
[Kim+]
Verification of Adaptive Double Scan
In this contribution are provided experimental results for the adaptive double scan algorithm which proposes alternative splitting of 4x4 block into two regions. Experimental results are given in VCEG-O36.xls and the results show that the overall bit saving of 0.1 ~ 1.3 % can be achieved with negligible complexity and code-size increase. Group: very small gains, further work encouraged.

VCEG-O27/M7664
[Kadono+]
Improved 2D-VLC coding for High-Bitrate
Problem: No escape code , very long code for high value, No adaptation for High Bitrate. Solution: (1) Level scaling 2D-VLC table design, For small QP case, allocation of code number is adaptive for high value. (2) Position adaptive 2D-VLC table design, Long run is removed when encoder know there will be no long run. Simplification: (3) Inverse order zigzag scanning. Combination with 2nd Proposal, Large coefficient should be coded for the last part of scanning, propose inverse order zigzag scanning. 
Experiment: MPEG-4 test sets, TML8.4 based, No B, No CABAC, No 1/8 Pel MC, All same QP for I/P/B, Results: There is gain at high PSNR area, generally speaking 45dB above. In other expression, QP=2 or 5 there are cases with gain for luminance, and QP=2,5,8 there are case with gain for chrominance. Gain depending on Parameter and Sequence. Slight extra delay and memory for re-ordering is required. Note; proponents guess that 50% gain comes from 1st proposal contribution and the other 50% gain from 2nd & 3rd proposals.
Group: need study of each component, entropy coding depends on quant value, not the JVT test set used, interest in this work expressed, encourage further work with JVT common conditions.

3.18
Encoder Optimization 

VCEG-O43/M7719
[Kim]
An Automatic Mode Decision Method for Intra Frame Coding and Decoding
Proposal for adding Intra4x4-pred mode with automatically prediction mode decision. Experiment: TML8.0, R&D optimization, 1 slice for 1-picture. 0-3% Gain, Higher gain 3% is achieved at QP = 28 or 31. PSNR is almost same. Complexity: For DSP calculation, 2% additional computation time. For TML software, 0-3%(2%) additional computation time.

3.19
Fine Granularity Scalability

VCEG-O60/M7788
[He+]
H.26L-based fine granularity scalability video coding
A motion-supported FGS scheme is proposed. No action was taken on the subject. Results look promising but it was emphasized by the group that a large amount of work needs to be done.

4.
Joint meeting between JVT and MPEG-Systems

· ACTION Systems: Contribute to JVT what we need to transport the information.

· ACTION JVT: Contribute to MPEG-Systems the NAL designed so far

· We need to agree on the concepts we want to use.

· Define the “Network Adaptation Layer” for:

· MP4 (File format);

· MPEG-2; and

· RTP (IETF).

· IETF: We agree on the goal that only one payload format should be defined for Part 10.

· ACTION Olivier: Procedural issue. Report back to chairs.

· Liaison to ITU

· ACTION Thomas: Write liaison to IETF

· Who we are, what we do, …

· File Format

· Assess if MP4 solve the requirement

· JVT AHG (Carriage of JVT codec) 

· Chairs : Young-Kwon, Miska, David

· Attempt to harmonize the “NAL” of ITU and MPEG,

· Develop carriage of JVT codecs over RTP, MPEG-2 and MP4.

5.
JVT Meeting Results|Resolutions

5.1
JVT Ad-Hoc Committees Established

JVT Codec Development
(Chair: Gary Sullivan)
Charter: To further the work on the JVT project as a whole, including project planning, work coordination, and status review.

Joint Model and Software
(Chair: Thomas Wiegand, co-chair: Karsten Sühring)
Charter: To further the work on the documentation and software implementation of the joint model design, including incorporation of modifications as approved by the group, and to rapidly provide improved software for group use in future experiments and for eventual approval as standardized reference software.


Profiles and Applications
(Chair: Dave Lindbergh)
Charter: To study the applications of the JVT codec and the appropriate methods of addressing these applications with profiles and levels of the JVT codec design, including particular emphasis on the design of a baseline profile.


Transform and Quantization
(Chair: Louis Kerofsky)
Charter: To study reduced-complexity transform, inverse transform, quantization, and inverse quantization toward minimization of associated complexity for various architectures, esp. in regard to implementation on 16-bit and 32-bit processors.  Should assess complexity using method outlined in VCEG-N69.  Will include study of R-D performance, complexity, varying bit-depth input, lossless and near-lossless coding quality, as well as coarser quantization in the transform domain.


Generalized ERPS Incorporation
(Chair: Thomas Wiegand)
Charter: To follow through on the intent to incorporate the capabilities of Enhanced Reference Picture Selection into the JVT design along with further generalization to decouple the decoding process from the display process (to enable P picture coding with temporally-subsequent reference pictures and B pictures with similar agnostic treatment of temporal order, including in particular with respect to enabling multiple-picture “forward”, “backward”, and “bi-directional” prediction).


Interlaced Video Coding
(Chair: Peter Borgwardt, co-chair: Limin Wang, Lowell Winger)
Charter: To further the work on support of interlaced video coding for the JVT codec, including investigation of field coding with multiple reference fields as supported by generalized ERPS and H.263 Annex W and other such techniques as may be useful for the representation of interlaced-scan video, including investigation of macroblock-level frame/field adaptivity – while retaining maximal design simplicity and minimal encoder/decoder computational complexity.  Also to refine common conditions and test sequences for experiments and to design and conduct core experiments for interlaced-scan video coding.


Loop Filter
(Chair: Peter List)
Charter: To investigate quality and complexity issues for loop filter design in the JVT codec and to assess the potential for improved visual quality, reduced decoder computational complexity, and enhanced design simplicity.


Complexity Minimization Efforts
(Chair: Michael Horowitz)
Charter: To study the implementation complexity of the JVT codec design and to recommend methods of minimizing that complexity in terms of encoder and decoder computational and implementation complexity and design simplicity.


Buffering
(Chair: Eric Viscito)
Charter: To study buffering issues for a variety of applications taking into account the leaky bucket model and contribution VCEG-O45 for all applications.


Transform size
(Chair: Ulrich Benzler)
Charter: To study the impact of the larger transforms on subjective performance, complexity (16 bit implementation), investigate larger resolution material.

CABAC
(Chair: Detlev Marpe)
Charter: To study the improvement of CABAC with regards to rate-distortion performance and complexity.

JVT codec transport

(Chair: Young-Kwon Lim young@netntv.co.kr, 

Miska Hannuksela miska.hannuksela@nokia.com, 

Dave Singer singer@apple.com)

Charter: To study the carriage of JVT bitstreams over various transport systems. To study harmonization of the NAL concept in the JVT design and the SL concept in MPEG-4 Systems. To identify the common aspects and to recommend methods for the use of JVT bitstreams with RTP, H.32x, MPEG-2 Systems, and within MP4 file format.
GOP Syntax
(Chair: Teruhiko Suzuki)
Charter: To study how to incorporate a GOP syntax into the JVT codec considering VCEG-O53, MPEG-2 and the H.26L design.
Adaptive Motion Interpolation
(Chair: Tom-Ivar Johansen, co-chair: Thomas Wedi)
Charter: To study how to incorporate the adaptive motion interpolation as of VCEG-O16 into the JVT codec.
NOTE:  Members working in the area covered by an ad-hoc group are strongly requested to inform the AHG chair so that work can be conducted in a maximally productive and coordinated fashion. Particular care should be taken to coordinate efforts for activities that impact the work of multiple ad-hoc groups. <Send this to the group by email>

5.2
Summary Report to the Parent Bodies (ISO/IEC MPEG and ITU-T VCEG):
The Joint Video Team (JVT) organization reports the following action requests and information to its ISO/IEC MPEG and ITU-T VCEG parent bodies:

5.2.1
The JVT requests the approval of its ISO/IEC MPEG and ITU-T VCEG parent bodies for the following actions:
5.2.1.1
The JVT requests to conduct the following external communications:

· The sending of a letter [JVT-A001] to the IETF AVT working group regarding the formation of the JVT and the desire for all parties involved to work strongly together toward a single RTP payload packetization format for JVT video data.

· The sending of a letter [JVT-A002] to the IMTC, thanking them for their comments on the joint work and reporting on the formation of the JVT.

· The issuance of a press release regarding the formation of the JVT by ISO/IEC MPEG and ITU-T SG16.
5.2.1.2
The JVT requests approval of the following future meeting plans proposed by the JVT Chair|Rapporteur:

· A meeting to be held from Tuesday, January 29, 2002 to Friday, February 1, 2002 in Geneva, CH, under ITU-T auspices.

· Meetings after that time to be held on the schedule described in the JVT Terms of Reference document during the first week of the associated ITU-T SG16 or WG11 meeting.

	Approx Date
	Auspices
	Location
	Project Milestone

	Dec. 5-6, 2001
	JTC1
	Pattaya, TH
	JM1, JWD 1

	Jan. 29 – Feb. 1, 2002
	ITU-T
	Geneva, CH
	JM2, JWD 2

	May 6-10, 2002
	ITU-T & JTC1
	Fairfax, VA, US
	JM3, CD

	July 22-26, 2002
	JTC1
	Klagenfurt, AT
	JM4, FCD

	Oct. 14-18, 2002
	ITU-T
	Geneva, CH
	JM5, AAP Consent

	Dec. 9-13, 2002
	JTC1
	TBD
	JM6, FDIS & Rec.

	Feb./March, 2003
	<Ballot Result>
	N/A
	IS


5.2.2
The Joint Video Team organization reports the following summary information to its parent bodies regarding the results of its 1st meeting in Pattaya:
5.2.2.1
The JVT expresses its enthusiasm for the potential of the JVT project and its high regard for the organization structure and the management personnel created to carry out this work.

5.2.2.2
The JVT adopted a first Joint Working Draft (JWD 1) [JVT-A003], including its Joint test Model (JM 1) non-normative reference encoder description, including the adoption of H.26L TML-9 as a starting point and adding the following features:

· 16x16 Planar Intra Prediction Improvement
· Generalized Enhanced Reference Picture Selection

· An interim file format for use in experiments and for convergence toward use of the MP4 file format
5.2.2.3
The JVT adopted a requirements document harmonizing the needs expressed by ISO/IEC MPEG and ITU-T VCEG.

5.2.2.4
The JVT heard a presentation by Feng Wu of Microsoft Research Asia on a proposal of H26L-based FGS video coding. The presentation showed interesting results. However, due to the tight schedule of the JVT work, the scalability work is not expected to be carried out in the Phase 1 of the JVT work. The JVT encouraged the proponents and other parties interested in FGS to perform core experiments within MPEG and present results to JVT at the May 2002 meeting. If the results are evaluated to be promising, JVT shall consider FGS in its Phase 2 work, starting in May 2002, if approval for new phase 2 work by JVT is granted by the ISO/IEC MPEG and ITU-T VCEG parent bodies

5.2.2.5
The JVT resolves to announce the address and subscription method for the JVT email reflector to be established for JVT work on the ISO/IEC MPEG and ITU-T VCEG email reflectors within one week after the end of the 1st JVT meeting.

5.2.2.6
The JVT established the following ad-hoc groups at its Pattaya meeting, noting that members working in the area covered by an ad-hoc group are strongly requested to inform the AHG chair so that work can be conducted in a maximally productive and coordinated fashion, and taking particular care to coordinate efforts for activities that impact the work of multiple ad-hoc groups.  All of these ad-hoc groups will conduct their discussions on the general JVT email reflector to be established, with the exception of the ad-hoc group on Transport, which will establish its own reflector:

· JVT codec development project management
(Chair: Gary Sullivan)

· Working Draft and Joint Model editing and Software Development
(Chair: Thomas Wiegand, co-chair: Karsten Sühring)
· Profiles and Applications
(Chair: David Lindbergh)

· Transform and Quantization
(Chair: Louis Kerofsky)

· Generalized ERPS Incorporation
(Chair: Thomas Wiegand)

· Interlaced Video Coding
(Chair: Peter Borgwardt, co-chairs: Limin Wang, Lowell Winger)
· Loop Filter Analysis
(Chair: Peter List)

· Complexity Minimization Efforts
(Chair: Michael Horowitz)

· Buffering
(Chair: Eric Viscito)

· Transform size
(Chair: Ulrich Benzler)

· CABAC
(Chair: Detlev Marpe)
· Transport

(Co-Chairs: Young-Kwon Lim, Miska Hannuksela, Dave Singer)

· GOP Syntax
(Chair: Teruhiko Suzuki)

· Adaptive Motion Interpolation
(Chair: Tom-Ivar Johansen, co-chair: Thomas Wedi)

5.2.2.7
The JVT thanks the Thai International Standards Institute, for hosting its historic first meeting in conjunction with the meetings of its MPEG parent body.

5.2.3
The Joint Video Team organization closed its 1st meeting in Pattaya at 10:15pm on Thursday, December 6.
6.
VCEG Meeting Results|Resolutions

VCEG (ITU-T SG16 Q.6) met briefly immediately after the closing of the JVT meeting.  VCEG approved the two communication letters, press release request, and working draft produced by the JVT, subject to approval and editorial refinement in consultation with the higher-level management team of SG16 and with MPEG.  VCEG expressed its enthusiasm for the formation of the JVT and the progress of work in the first JVT meeting.  VCEG thanked the Thai International Standards Institute host organization and closed its meeting at 10:40pm on Thursday, December 6.
7.
Post-Meeting Developments and Notes
The general JVT reflector can be subscribed to at http://www.imtc.org/scripts/imtc.pl?enter=jvt-experts. Mail for the reflector should be sent to jvt-experts@mail.imtc.org.  The subject line of each email message will automatically be prefixed with "[jvt-experts]".  Project identification and unsubscribe information will be attached to the bottom of each reflected message.
The VCEG email reflector can be subscribe to by sending a plain-text email message to majordomo@standard.pictel.com saying “subscribe itu-adv-video”.  Mail for the reflector should be sent to itu-adv-video@standard.pictel.com.  The subject line of each email message will automatically be prefixed with “[itu-adv-video]”.  Project identification and unsubscribe information will be attached to the bottom of each reflected message.

Documents of the Pattaya VCEG and JVT meetings can be found at http://standard.pictel.com/ftp/video-site in the directory 0112_Pat.

The following additional ad-hoc communications methods have been established since the meeting and announced on the JVT reflector:

JVT codec development project management

  Chair: Gary Sullivan <garysull@microsoft.com>

  Discussions: General JVT Reflector

Working Draft and Joint Model editing and Software Development

  Chair: Thomas Wiegand <wiegand@hhi.de>

  Co-chair: Karsten Sühring <suehring@hhi.de>

  Discussions: Contact the chairs / General JVT Reflector

Profiles and Applications

  Chair: David Lindbergh <lindbergh@pictel.com>

  Discussions: General JVT Reflector

Transform and Quantization

  Chair: Louis Kerofsky <lkerofsky@sharplabs.com>

  Discussions: vceg-trafo-adhoc@ient.rwth-aachen.de

  Subscription: email majordomo@ient.rwth-aachen.de

                saying "subscribe vceg-trafo-adhoc"

  Note: The name of this reflector should be changed.

Generalized ERPS Incorporation

  Chair: Thomas Wiegand <wiegand@hhi.de>

  Discussions: Contact the chairs / General JVT Reflector

Interlaced Video Coding

  Chair: Peter Borgwardt <peter.borgwardt@videotele.com>

  Co-chairs: Limin Wang <LiWang@gi.com>

         and Lowell Winger <lwinger@videolocus.com>

  Discussions: intl-abt-adhoc@ient.rwth-aachen.de

  Subscription: email majordomo@ient.rwth-aachen.de

                saying "subscribe intl-abt-adhoc"

  Note: Same reflector as Transform Size AHG

Loop Filter Analysis

  Chair: Peter List <Peter.List@telekom.de>

  Discussions: jvt-loopfilter@berkom.de

  Subscription: Contact the chair

Complexity Minimization Efforts

  Chair: Michael Horowitz <MHorowitz@Austin.Polycom.com>

  Discussions: General JVT Reflector

Buffering

  Chair: Eric Viscito <viscito@globespan.net>

  Discussions: jvt-buffering@lnt.e-technik.tu-muenchen.de
  Subscription: email majordomo@lnt.e-technik.tu-muenchen.de

                saying “subscribe jvt-buffering”
Transform size

  Chair: Ulrich Benzler <Ulrich.Benzler@de.bosch.com>

  Discussions: intl-abt-adhoc@ient.rwth-aachen.de

  Subscription: email majordomo@ient.rwth-aachen.de

                saying "subscribe intl-abt-adhoc"

  Note: Same reflector as Interlace AHG

CABAC

  Chair: Detlev Marpe <marpe@hhi.de>

  Discussions: jvt-CABAC@hhi.de

  Subscription: contact the chair

Transport

  Co-Chairs: Young-Kwon Lim <young@netntv.co.kr>

         and Miska Hannuksela <miska.hannuksela@nokia.com>

         and Dave Singer <singer@apple.com>

  Discussions: jvt-car@advent.ee.columbia.edu

  Subscription: email majordomo@advent.ee.columbia.edu

                saying "subscribe jvt-car"

GOP Syntax

  Chair: Teruhiko Suzuki <teruhiko@av.crl.sony.co.jp>

  Discussions: General JVT Reflector, tagline “[jvt-gop]”
Adaptive Motion Interpolation

  Chair: Tom-Ivar Johansen <tij@tandberg.no>

  Co-chair: Thomas Wedi <wedi@tnt.uni-hannover.de>

  Discussions: General JVT Reflector, tagline "[jvt-interpolation]"
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JVT thanks IMTC for their liaison of 2001-10-06, which was addressed to both ISO/IEC JTC1/SC29/WG11 (MPEG) and ITU-T SG16 WP3 Q.6 (VCEG).  Both organizations have forwarded your liaison to the JVT.  

JVT is very pleased to receive input from industry organizations such as IMTC, as these help to guide our work in the direction that will generate the most benefit for users of our standards.

We hope you will be pleased to hear that MPEG and VCEG have agreed to form this Joint Video Team (JVT) to jointly develop a new video codec standard based initially on the draft H.26L model, for use in both ISO/IEC and ITU systems.

The goals of this joint project are largely in accord with your suggestions.  

Attached please find, for your information, the high level requirements and development schedule for the JVT codec standardization effort.

High-level Requirements for Joint VCEG-MPEG Video Coding Project

· Simplification “back to basics” approach

· adoption of a generally simple, straightforward design using well-known building blocks

· for example, use of a minimal number of VLC tables for all parameters to be coded

· for example, targeting a simplified design knowing that full backward/forward compatibility  is not achievable

· minimum number of conformance points

· High compression performance

· having a capability goal of 50% or greater bit rate savings from H.263v2 (with Annexes DFIJ&T) or MPEG-4 Advanced Simple Profile at all bit rates

· Flexible application to delay constraints appropriate to a variety of services

· low delay (e.g., no B pictures) for real-time conversational services

· higher delay usage appropriate for storage or sever-based streaming application

· Network friendliness

· ease of packetization

· information priority control

· application to video streaming services

· Error resilience

· packet loss resilience

· mobile channel corruption resilience

· Complexity scalability in encoder and decoder

· asymmetry of encoder and decoder processing complexity

· scalability between amount of encoder processing and achievable quality

· Full specification of decoding (no mismatch)

· resolve mismatch problem (e.g., integer transform, VQ,…)

· High quality application

· performance improvement in higher bitrate

· applicability to entertainment-quality applications

· File storage support

· simple stream exchange

· http streaming service

· random access

· support of multiple streams with transitions

Preliminary Schedule for Joint VCEG-MPEG Video Coding Project

	Approx Date
	Auspices
	Possible Location
	Project Milestone

	Dec, 2001
	JTC1
	Pattaya
	JM1, JWD 1

	Feb, 2002
	ITU-T
	Geneva
	JM2, JWD 2

	May, 2002
	ITU-T & JTC1
	Fairfax, VA
	JM3, CD

	Jul, 2002
	JTC1
	Klagenfurt
	JM4, FCD

	Oct, 2002
	ITU-T
	Geneva
	JM5, AAP Consent

	Dec, 2002
	JTC1
	TBD
	JM6, FDIS & Rec.

	Feb, 2003
	<Ballot Result>
	N/A
	IS


The schedule for the definition of conformance tests is yet to be determined, but is expected to shortly follow the schedule for the text of the codec definition itself.
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ISO/IEC JTC1/SC29/WG11 (MPEG) and ITU-T SG16 WP3 Q.6 (VCEG) agreed to form this Joint Video Team (JVT) to jointly develop a new video codec standard based initially on the draft H.26L model, for use in ISO/IEC systems, ITU-T systems, and for general use on IP networks via RTP.

JVT believes that interoperability and simplicity will be greatly advanced if packetization of the JVT codec (also known as ‘H.26L’ and ‘MPEG-4 Part 10’), for use on IP networks via RTP, is defined by a single IETF RFC, to be referenced by both ISO/IEC and ITU-T systems.  This will enable the JVT video data to be carried by all RTP-based systems in an interoperable way.

JVT also requests that the IETF refrain from moving forward any work in IETF on this topic until a single common technique is agreed.  We do not anticipate any great difficulties in reaching agreement, and plan that this work should be completed and submitted to IETF before the approval of the JVT codec standard (planned for approximately the end of 2002).

JVT has formed an Ad-Hoc group to manage the development of the common Internet Draft on this subject.  We request that liaison communications be addressed to this Ad-Hoc group to accomplish the goals described above.  
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_____________________________
Terms of Reference for a
Joint Project between
ITU-T Q.6/SG16 and ISO/IEC JTC 1/SC 29/WG11
for the Development of new Video Coding
Recommendation and International Standard

1.0 Goals, Scope and Intent of the Joint Project

These Terms of Reference (ToR) apply to the joint project of ITU-T Q.6/SG16 (“VCEG”) and ISO/IEC JTC1/SC29/WG11 (“MPEG”). In the following the two organisations, or higher-level committees of VCEG (SG 16) and MPEG (SC 29), respectively, when required, will be called “parent bodies”.

The goal of the joint project is to develop a new video coding standard satisfying the high-level requirements set forth in Annex 1 and according to the preliminary schedule set forth in Annex 2. The work will have as starting point the current draft ITU-T H.26L developed by VCEG that has proved to provide the most advanced results in the tests carried out by MPEG in June 2001. 

The scope of the joint project will be the development of a new video coding standard and the assessment of its performance at the completion of the work using formal subjective testing procedures. 

The intent is that the ITU-T Recommendation and ISO/IEC International Standard be technically aligned, fully interoperable with each other for all of the video codec’s conformance points specified during the term of this joint work, and offer the best possible technical performance under the practical constraints of being implementable on various platforms and for various applications enabled by the relevant ITU-T Recommendations and ISO/IEC International Standards. Common text will not be used in the interest of minimising co-ordination overhead.

The scope of the project is the joint development or definition of:

· Requirements finalization using inputs from the parent bodies

· Video coding syntax

· Formatting of the video syntax for transport over a variety of networks, while keeping any aspects necessary for use with a specific transport system outside the scope of the joint video specification,

· For example, it is within the scope to

· define common aspects of a format appropriate to support bitstream-oriented use, e.g., in H.320 or in MPEG-2/MPEG-4 Systems

· define common aspects of a format appropriate to support packet-oriented use (e.g., for encapsulation into RTP)

· For example, it is not within the scope to specify any H.32x-specific carriage aspects (more appropriate for only an ITU Recommendation), any MPEG Systems specific aspects (more appropriate for only an ISO/IEC Standard), and any RTP encapsulation (more appropriate for only an IETF RFC).

· Interoperability conformance points (Profiles, and Levels)

· Development of conformance test data

The resulting text will be converted by the parent bodies and higher-level committees into the appropriate ITU-T Recommendation and ISO/IEC International Standard.

2.0
Joint Group

The work of the project will be conducted by a jointly-constituted experts group which will be known as the Joint Video Team (“JVT”).

JVT will operate as a joint group under the ordinary policies and procedures of both organisations.  In the event of differences between policies of ISO/IEC and ITU-T not covered by these ToR, the JVT Rapporteur|Chair will decide the issue, based on the consensus of the experts and if necessary in consultation with the parent bodies, in the best interests of standardization.

3.0 
Deliverables of the Joint Project

The deliverables are a new video codec informally called the JVT codec, to be approved by ITU as an ITU-T Recommendation and by ISO/IEC as an International Standard. These deliverables will be developed with requirements as described.

4.0
Dissolution 

The joint group will dissolve when the approval process for the new Recommendation and International Standard in both organisations is completed. The joint group may also be dissolved at the initiative of one or both the parent bodies if unexpected conditions materialise that require one or both of the parent bodies to take this action.

Potential new joint work beyond the duration of this project (e.g., extensions, corrigenda, amendments, etc.) will require the agreement of the two parent bodies. It is anticipated that such agreement would be reached in case the need for a corrigendum is discovered.

5.0
Meetings

JVT meeting venue and dates will be proposed by the JVT Rapporteur|Chair, and authorized by the parent bodies under the customary practices of both organisations. 

JVT meetings will be held as an entity that is separate from the two parent bodies, and will operate under rules set forth in Annex 3 of this ToR.

The meeting dates and locations should be co-ordinated with those of meetings of the ITU-T SG16 and ISO/IEC JTC 1/SC 29/WG 11 (e.g. on an alternating basis if feasible for the progress of the project) in order to reduce the amount of travelling for participants and will be preferably co-located with a parent body meeting and held immediately before, during, or after the corresponding SG16 meetings or during the corresponding WG 11 meeting dates.

6.0
Management

The management of the JVT will consist of a jointly-appointed Rapporteur|Chair and two Associate Rapporteurs|Co-Chairs (one each as appointed from the parent bodies with joint consent), reporting to the parent bodies. Changes in the management team must be agreed by the two parent bodies.

7.0
Participation in JVT meetings

Meetings will be open to, and contributions accepted from, all parties qualified for participation in meetings according to the rules of either parent body. Experts may be invited by the Rapporteur|Chair, as permitted by ITU-T | ISO/IEC policies.

All contributions and all participants will have equal status in the technical work and will be considered on the same terms.

8.0
Documents and Contributions

JVT will maintain a document registry and electronic distribution archive. The registry and archive will be linked to both the ITU-T Q.6/SG16 and ISO/IEC JTC 1/SC 29/WG 11 web sites.

Any document from a participant in the meeting should be available to all the participants before the meeting through the use of electronic document handling. A registration and uploading deadline several days in advance of the start of the meeting will be announced for each meeting. A “late, unannounced” document hand-carried to the meeting should be accepted only with the consensus of the meeting participants. This policy will be stated in the invitation letter that is provided for every meeting to both organisations.

All documents and contributions will be in electronic form (preferably MS Word).

In order to facilitate cross-organisational communication, all input and output documents will be public unless the contributor of an input document indicates otherwise. In that circumstance, the document will be accessible only through a private, password-protected site accessible only to ITU/ISO/IEC members and invited experts regularly attending the JVT meetings. Invited experts not regularly attending JVT meetings may be given access to such documents upon approval of its author.

9.0
Working Methods

9.1
General Policies and Procedures

All group decisions will be made by the consensus of the JVT experts as determined by the JVT Chair|Rapporteur. All contributions related to the joint project must be addressed to JVT for the duration of the joint project, rather than to the individual parent bodies. Additionally, these may also be submitted to any of the parent bodies (according to their specific document submission procedures), if the author of the contribution so determines.

The general rules for handling new proposals, and general polices are described in Annex 3.

9.2
Working relationship between JVT and the parent bodies

The parent bodies may like to provide inputs (either in the form of written documents or by holding meetings with the appropriate parent body sub-groups) on the work carried out by JVT. A non-exhaustive list includes:

1. Further details on the high-level requirements already given in Annex 1. 

2. New requirements dictated by new applications that may be served by the new video coding

3. Complexity analysis of the solutions being adopted

4. Partitioning of the video coding tool space in profiles

5. Definition of levels

6. Requirements for the design of verification tests

7. Profiles to be tested in the verification tests.

JVT will consider the inclusion of these inputs in its work, also considering the impact of such inputs in the other parent body’s requirements. JVT will report back to the originating organisation on the action taken.

9.3
Document Control

JVT will maintain a single master draft document and a single reference software codebase for the developing video coding standard, each under the control of a single editor, appointed by the JVT Chair|Rapporteur with the consensus of the experts.  The document and codebase will contain the exact text to be submitted to the parent bodies for approval. For maintenance of the text, see Section 4 (“Dissolution”).

10.0
Patent and Copyright Issues

The project and joint group will progress the project work in compliance with the Intellectual Property Rights (“IPR”) policies and IPR reporting requirements and procedures of both organisations (http://www.itu.int/ITU-Databases/TSBPatent/ and http://www.itscj.ipsj.or.jp/sc29/29w7ipr.htm).

JVT will define a “baseline” profile. That profile should be royalty-free for all implementations. The performance of this profile will particularly be the subject of performance verification tests.

JVT’s rules for the implementation of the IPR policy are contained in Annex 3.

11.0
Liaison Statements

The JVT will conduct liaison communications. All incoming liaison statements received by the parent bodies that have relevance to the JVT work will be forwarded to the JVT.  The JVT may approve output written communications by a consensus of the JVT experts.  All output liaison statements approved by the JVT will indicate the level of approval and be posted on the JVT FTP site, and provided to the experts. All outgoing liaison statements will undergo review and consent by both parent bodies (VCEG and MPEG, if necessary in consultation with higher-level committee management) before official transmittal to their addressee.

12.0
Meeting Reports

A meeting report will be provided by the JVT management shortly after the conclusion of each meeting and will be submitted to ITU TSB and ISO/IEC JTC 1/SC 29/WG 11, posted on the group’s FTP sites, and distributed to the experts. 

The report should include: 

· Dates and venue

· Chairpersons/Rapporteurs of the meeting

· Attendance list with affiliation

· Agenda of the meeting

· List of documents considered with source

· Summary of results and an outline of any outstanding issues or resolutions

· Any outgoing liaison statements/communications sent to other organisations

· Future activities

13.0
Promotion and Public Relations Activities

Any public relations or promotional activities regarding the joint group, its project, and its results and deliverables will be approved by the JVT Chair|Rapporteur with the consensus of the experts. All promotion and public relations activities will undergo review and consent by both parent bodies (VCEG and MPEG, if necessary in consultation with higher-level committee management). 

Annex 1 to JVT ToR: High-level requirements for Joint VCEG-MPEG Video Coding Project

· Simplification “back to basics” approach

· adoption of a generally simple, straightforward design using well-known building blocks

· for example, use of a minimal number of VLC tables for all parameters to be coded

· for example, targeting a simplified design knowing that full backward/forward compatibility  is not achievable

· minimum number of conformance points

· High compression performance

· having a capability goal of 50% or greater bit rate savings from H.263v2 (with Annexes DFIJ&T) or MPEG-4 Advanced Simple Profile at all bit rates

· Flexible application to delay constraints appropriate to a variety of services

· low delay (e.g., no B pictures) for real-time conversational services

· higher delay usage appropriate for storage or sever-based streaming application

· Network friendliness

· ease of packetization

· information priority control

· application to video streaming services

· Error resilience

· packet loss resilience

· mobile channel corruption resilience

· Complexity scalability in encoder and decoder

· asymmetry of encoder and decoder processing complexity

· scalability between amount of encoder processing and achievable quality

· Full specification of decoding (no mismatch)

· resolve mismatch problem (e.g., integer transform, VQ,…)

· High quality application

· performance improvement in higher bitrate

· applicability to entertainment-quality applications

· File storage support

· simple stream exchange

· http streaming service

· random access

· support of multiple streams with transitions

Annex 2 to JVT ToR: Preliminary Schedule for Joint VCEG-MPEG Video Coding Project

	Approx Date
	Auspices
	Possible Location
	Project Milestone

	Dec, 2001
	JTC1
	Pattaya
	JM1, JWD 1

	Feb, 2002
	ITU-T
	Geneva
	JM2, JWD 2

	May, 2002
	ITU-T & JTC1
	Fairfax, VA
	JM3, CD

	Jul, 2002
	JTC1
	Klagenfurt
	JM4, FCD

	Oct, 2002
	ITU-T
	Geneva
	JM5, AAP Consent

	Dec, 2002
	JTC1
	TBD
	JM6, FDIS & Rec.

	Feb, 2003
	<Ballot Result>
	N/A
	IS


The schedule for the definition of conformance tests is yet to be determined, but is expected to shortly follow the schedule for the text of the codec definition itself.

Annex 3 to JVT ToR: JVT Internal Operating Rules

1.
Abstract

This annex defines rules the JVT will use for the future standardization process of the JVT video codec.  Agreement of the two parent bodies (VCEG and MPEG, if necessary in consultation with higher-level committee management) is needed for modification of these rules.

These rules cover Intellectual Property Rights (IPR; patents and copyright) for the JVT codec, the  Profile-Level framework, and submission and handling of technical proposals to JVT.

The ultimate purpose of the standardization effort is not to develop an official Recommendation/International Standard providing the highest possible theoretical performance, but to encourage actual interoperation between implementations in the field, at the highest practical level of performance.  “Optional” modes which are unlikely to be commonly implemented do not enhance performance in the field, despite any theoretical advantages.  This observation drives many of these rules.

The rules help to ensure maximal interoperability and simple capability negotiation of systems employing the JVT codec.

Note that all these rules apply only to the described types of proposals.  These rules do not apply to informative or discussion contributions.

2.
Definitions

The Baseline profile is the common set of features supported by all JVT decoder implementations, without exception.  The Baseline profile supports video communication between all systems (although possibly requiring some non-transcoding gateway capability).

A Profile is defined by a set of feature capabilities supporting a particular tradeoff between performance and complexity within the encoder or decoder implementation.  Applications which require similar tradeoffs between these parameters should use the same Profile. 

A Level describes performance parameters within each Profile, which describe upper limits on decoder capability.  Performance parameters may include maximum picture size, macroblocks per second, bitrate, and similar parameters.  See the Joint Test Model (JM) document for a list of Levels.  

3.
IPR Policy & Guidelines

3.1
Basic IPR Principles

Regarding Intellectual Property Rights (IPR) for the JVT codec, JVT has agreed to the following basic principles:

· The JVT codec should have a simple royalty free “baseline” profile (both on the encoder and decoder) in order to promote the wide implementation and use of the JVT codec. All implementations should have such a common baseline profile core, in order to allow minimal interoperability among all JVT codecs. The above requirement means that all technology applied in the baseline profile shall have no IPR, expired IPR, or valid but royalty-fee-free IPR (according to Box 2.1 or 2.2.1 of the JVT Patent Disclosure form, as shown below). 

· Special, more advanced profiles of the JVT standard may contain patents per Box 2.2 of the JVT Patent Disclosure form (reasonable terms and conditions).

3.2
Collection of IPR information during the standardization process

According to the ITU-T and ISO/IEC IPR policy, members/experts are encouraged to disclose as soon as possible IPR information (of their own or of anyone else’s) associated with any standardization proposal (of their own or anyone else’s).  Such information should be provided on a best effort basis.

For collecting such information, JVT has decided to use it’s own Patent Declaration form – note that this is distinct from the ITU ISO IEC Patent Statement and Licensing Declaration that is to be submitted to the ISO Secretary General and ITU TSB Director when the contributed technology becomes part of the final standard.

Therefore, JVT requires all technical (algorithmic) proposals include the following:

Attached at the end of each technical contribution, a fully filled-out “JVT Patent Disclosure form” (as shown below in this document).  At the contribution stage, this form is for information only, and may be signed by an expert or left unsigned.  The form must be included in the contribution to JVT,

Additionally, all submitted source code must include a written transfer of copyright in the form described in section 5 below.

Note that the submission of the JVT Patent Disclosure form at the proposal stage does not have the same formal status as the final IPR declaration to the ITU TSB and ISO/IEC, which must be done in the approval process for the ITU-T Recommendation and ISO/IEC International Standard. 

Such information provided to the Chair | Rapporteur will be tabulated in a “IPR status list” (e.g. a simple Word table) of the information received. Information not currently relevant (e.g. if a proposed method was not accepted) will be removed from the “IPR status list” as early as possible. The “IPR status list” is a living document of the JVT. 

3.4
Outlook

It is hoped that the above implementation would facilitate to achieve the goals outlined under paragraph 3.1.

4.
Rules for JVT itself

a) JVT shall ordinarily define each Level for a given Profile to require support of all lower-numbered Levels (L) for the same Profile (P).  Therefore, when an endpoint signals Pa Lc, this indicates the ability to operate in any mode Profile a, Level (1..c).

For example, PZ L2 requires support for PZ L1, and PZ L2.  It does not require support for PZ L3.

b) JVT shall not begin the formal approval process for the JVT Recommendation | Standard or any Annex(es) thereof, until the complete C-code for that technical content has been shown to work and test bitstreams have been generated and tested on the C-code model.

c) Contributed proposals which do not comply with the following rules will be considered by JVT only with the consensus of the group, and only if time is available after consideration of normal proposals.  JVT may reach a tentative conclusion regarding such non-compliant proposals, but no proposal shall be formally accepted until the contributor supplies the required materials, and these are approved by JVT.

5.
Rules for Technical (algorithmic) Proposals

All technical proposals for algorithms to be included in one or more Profile-Levels shall include:

a) The results of a reference implementation relative to the official JM test model design.  

In the case of enhancements or evolutionary developments of algorithms already present in JM-n, the results must be based on the most recent JM-n.  In the case of algorithms that address fundamentally new issues, it is sufficient that the software is relative to the earlier JM n-1.  This requirement is distinct from the requirement of timely inclusion of the software implementation into JM n+1 in case of adoption (see  below).  

b) A textual description that fits into the current structure of the Joint Test Model, and a change-bar version of JM n including the new proposal, as a hint to the editor how the resulting JM n+1 may look like.

A written transfer of copyright in the contributed C-code to the ITU and ISO/IEC.  As the JVT C-code model is a collaborative work by the JVT experts, copyright on the jointly-developed software code shall reside in the ITU and ISO/IEC, and contributors must agree to this condition.

Contributors of software code retain the right to do whatever they wish with software they have contributed.  Contributors also retain full patent rights in their contributed algorithms, according to the ITU-T and ISO/IEC Patent Policies.  The ITU and ISO/IEC will grant, free of charge, the right to use this software or variations on this software to anyone for purposes of implementation of the standard.  JVT intends to include the final C-code version of encoder and decoder into the standard in the form of some normative or informative part of the standard (at the discretion of the group).

As a starting policy JVT members may use either the existing VCEG copyright license or the WG11 copyright license. In the interim software with the WG11 copyright license should be produced in a modularised way so as to store the source code with the WG11 copyright license in identified separate directories. JVT and its parent bodies will establish, as soon as possible, a copyright handling method for contributed software.  The software should be developed and made publicly available in a manner that explicitly grants users of the software the right to use the software for implementations of the Recommendation | Standard.

IMPLEMENTATION OF RULES (a), (b), (c)

Only for rules (a),  (b) and (c) above, the contributor does not need to include these items in an initial contribution to JVT.  In the case that JVT tentatively accepts the proposal, this will be noted in the JVT Meeting Report, and the contributor is then required to supply items (a),  (b) and (c) before formal inclusion of the proposal.  The JVT Document Editor and Source Code Coordinator have the discretion to accept items (a), (b), and (c) between JVT meetings.  Such acceptance shall be notified to and reviewed by JVT at their next meeting.

d)
An intellectual property (patent) statement. This shall be in the format given below.

e)
Performance and complexity analysis in a form to be established by the JVT.

JVT will choose proposals that in the opinion of the experts, best meet the Requirements for the Profile-Level combination.

It is the policy of JVT that all technical results shall be confirmed by independent implementations tested under common conditions.  At the discretion of JVT, technical results may be confirmed by submission of source code software to be tested under common conditions.

Note: In a later stage of the standardization process it may be desirable to have less strict rules for inclusion into the JM provided that syntax and semantics of the bitstream/packetstream remain unchanged.

JVT Patent Disclosure Form

	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:


JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA


Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	
	

	Title
	
	

	Contribution number
	
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)
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	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:




[end]
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