ITU – Telecommunications Standardization Sector

STUDY GROUP 16

Video Coding Experts Group (Question 6)

_________________

12th Meeting: Eibsee Germany, 9-12 January 2001
Document  VCEG-L-33r5

File: VCEG-L-33r5.doc

Generated: 11 Jan 2001

Question:
Q.6/16

Source:
Dave Lindbergh
PictureTel Corp.
100 Minuteman Road
Andover, MA 01810   USA

Stephan Wenger
TU Berlin, Sekr. FR 6-3
Franklinstr. 28-29
D-10587 Berlin   GERMANY
Tel:
Fax:
Email:

Tel:
Fax:
Email:
+1 978 292 4351
+1 781 944 1267
lindbergh@pictel.com
+49-172-3000813
+49-30-31425156
stewe@cs.tu-berlin.de

Title:
VCEG Rules for New Proposals to TMLx and H.26L

Purpose:
Information

_____________________________
The rules in this document were formally approved by VCEG (ITU-T Q6/16) at their 12th meeting (Eibsee Germany, January 2001).

VCEG Rules for New Proposals to TMLx and H.26L

11.
Abstract

2.
Definitions
2
3.
Rules for VCEG itself
2
4.
Rules for Proposals of New Profiles
3
5.
Rules for Proposals of New Versions
4
6.
Rules for Proposals of New Levels
4
7.
Rules for Technical (algorithmic) Proposals
4
8.
Procedure to add code of accepted proposals into TML
6
Annex A - Form for Algorithm Resource Consumption Metrics
8


1.
Abstract

This document defines rules VCEG will use for the future standardization process of H.26L.  

VCEG reminds the reader that the ultimate purpose of standardization is not to develop an official Recommendation 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 H.26L.  A Profile-Version-Level framework is introduced, that, in spirit, corresponds to the one previously used for Annex X/H.263 (although hopefully doing a better job by preventing divergence at the outset).

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 mode is the common mode supported by all H.26L implementations, without exception.  The Baseline supports video communication between all ITU-T H.32x series systems Recommendations (H.320, H.323, H.324).

A Profile is defined by a particular tradeoff between:

· Encoder RAM

· Encoder ROM

· Encoder MIPS

· Decoder RAM

· Decoder ROM

· Decoder MIPS

· Latency

· Error resilience

within the encoder or decoder implementation.  Applications which require similar tradeoffs between these parameters should use the same Profile. 

New Versions are defined by a change in syntax that will allow an improvement in performance for a given Profile and Level.  Within each Profile, successive Versions may be defined by VCEG over time.  Each Version represents the “best” available technology for the application identified by the Profile at the time of approval of the Version.

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 Test Model document for a list of Levels.  See Figure 1.

Approval

  Date      Profile X          Profile Y          Profile Z

  2007   Version 4 L1 L2 L3

  2005   Version 3 L1                         Version 3 L1 L2

  2003   Version 2 L1 L2     Version 2 L1     Version 2 L1 L2 L3

  2001   Version 1 L1 L2     Version 1 L1 L2  Version 1 L1

  2001   -----------------------BASELINE------------------------

Figure 1 - Profile-Version-Level scheme (example only) 

3.
Rules for VCEG itself

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

For example, in Figure 1, PZ V3 L2 requires support for PZ V3 L1, PZ V2 L1, PZ V2 L2, PZ V1 L1, and the baseline.  It does not require support for PZ V2 L3.  However, VCEG may exceptionally drop backward compatibility, primarily in cases where serious problems have been found with one or more previous versions.

b) The minimum time between new Versions is normally 2 years.

c) VCEG shall not begin the ITU-T approval process for Recommendation H.26L or any Annex(es) thereof, until the complete C-code for that version has been shown to work and test bitstreams have been generated and tested on the C-code model.

d) Contributed proposals which do not comply with the following rules will be considered by VCEG only with the consensus of the group, and only if time is available after consideration of normal proposals.  VCEG 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 VCEG.

4.
Rules for Proposals of New Profiles 
Every proposal of a new Profile or for a change in the requirements of an existing draft Profile  shall include:

a) A description of the intended application from a user’s point-of-view.  

Examples: 

· A Profile including “high encoder resource consumption, low decoder resource consumption, not latency-sensitive, highly error resilient”, might be appropriate for wireless streaming video applications.

· A Profile including “moderate encoder resource consumption, moderate decoder resource consumption, latency-sensitive, not error resilient”, might be appropriate for ISDN video conferencing.

This description should include quantitative target values for the above parameters.

b) A list of Non-Required Attributes for the Profile.  For example, “Encoder computational complexity may be very high, Algorithmic Delay is unimportant”. 

c) A justification why proposed applications are not well-served by existing H.26L profiles.
d) At least one technical proposal for a solution of the posed problem, see below, OR an informative description of a possible solution.  In the latter case it is expected that a detailed proposal will be presented at the next meeting, otherwise the profile, if accepted, will be deleted then.

e) A text draft of Common Simulation Conditions appropriate for the new Profile. 

5.
Rules for Proposals of New Versions

a) All proposals to start work on a new Version of a profile shall include a proposed requirements document for the version, stating quantitative target values for codec performance metrics such as computational complexity, delay, memory, etc.
b) The proposal shall also include evidence that a significant performance improvement can be achieved compared to the existing version.

6.
Rules for Proposals of New Levels

Every proposal of a new Level for an existing Profile shall include:

a) A description of the intended performance parameters for the new Level.  See the definition of ‘Level’.  

b) A justification why the current Levels are inadequate.
c) A text draft of Common Simulation Conditions appropriate for the new Level.

7.
Rules for Technical (algorithmic) Proposals

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

a) The results of a reference implementation relative to the official TML design.  

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

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

A written transfer of copyright in the contributed C-code to the ITU.  As the H.26L C-code model is a collaborative work by the VCEG experts, copyright on the jointly-developed software code shall reside in the ITU, 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 Patent Policy.  The ITU 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.  VCEG 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).

This transfer of copyright shall be contained in the headers to all source C-code, in the exact following form:

/*

***********************************************************************

* COPYRIGHT AND WARRANTY INFORMATION

*

* Copyright <year>, International Telecommunications Union, Geneva

*

* The contributor(s) hereby donate this source code to the ITU, with

* the following understanding:

*      1. Contributor(s) retain the right to do whatever they wish

*         with the contributed source code, without limit.

*      2. Contributor(s) retain full patent rights (if any exist) in

*         the technical content of techniques and algorithms herein.

*      3. The ITU shall make this code available to anyone, free of

*         license or royalty fees.

*

* DISCLAIMER OF WARRANTY

*

* These software programs are available to the user without any

* license fee or royalty on an "as is" basis. The ITU disclaims 

* any and all warranties, whether express, implied, or

* statutory, including any implied warranties of merchantability

* or of fitness for a particular purpose.  In no event shall the

* contributor or the ITU be liable for any incidental, punitive, or

* consequential damages of any kind whatsoever arising from the

* use of these programs.

*

* This disclaimer of warranty extends to the user of these programs

* and user's customers, employees, agents, transferees, successors,

* and assigns.

*

* The ITU does not represent or warrant that the programs furnished

* hereunder are free of infringement of any third-party patents.

* Commercial implementations of ITU-T Recommendations, including 

* shareware, may be subject to royalty fees to patent holders. 

* Information regarding the ITU-T patent policy is available from 

* the ITU Web site at http://www.itu.int.

*

* THIS IS NOT A GRANT OF PATENT RIGHTS – SEE THE ITU-T PATENT POLICY.

************************************************************************

*/
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 VCEG.  In the case that VCEG tentatively accepts the proposal, this will be noted in the VCEG Meeting Report, and the contributor is then required to supply items (a),  (b) and (c) before formal inclusion of the proposal.  The VCEG Document Editor and Source Code Coordinator have the discretion to accept items (a), (b), and (c) between VCEG meetings.  Such acceptance shall be notified to and reviewed by VCEG at their next meeting.

c) An intellectual property (patent) statement. This shall be in the format described in VCEG-L-37r1.

d) Performance and complexity figures as discussed below in the attached “Form for Resource Consumption Metrics”.

VCEG will choose proposals that in the opinion of the experts, best meet the Requirements for the Profile-Version-Level.  As the metrics describing the performance offered by contributions will not be directly comparable to the metrics used in the requirements document (due to differences in development platform, optimization, etc.), the experts will have to make judgments about appropriate correction factors to compensate for measurement differences.

It is the policy of VCEG that all technical results shall be confirmed by independent implementations tested under common conditions.  At the discretion of VCEG, 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 TML provided that syntax and semantics of the bitstream/packetstream remain unchanged. (Similar to past rules regarding adopting proposals into TMN versus adopting proposals into the H.263++ draft).

8.
Procedure to add code of accepted proposals into TML

a) Immediately after the closing of each meeting, all proponents of accepted proposals and the software coordinator meet (in person, or by telecommunication) in order to synchronize the implementation efforts.  During this meeting the software coordinator assigns, solely on technical parameters, timeslots, during which proposals will have to be included into the new software release.  Length, order, and eventual overlapping of those timeslots depend on the breakout group’s judgment on the best possible way to integrate the various proposals into the common code base.  All integration work should be finished after half of the period between two meetings (including Study Group meetings that contain a Rapporteur’s meeting).

b) The software coordinator maintains an RCS-based source code archive.  Any VCEG member can request from the software coordinator any version of TML, which will be sent by Email as soon as possible.

c) In case of situations where a proponent does not finish the integration work during the assigned timeslot, or the software coordinator judges the integration work’s quality inappropriate for acceptance, the software coordinator will inform the VCEG experts through the Email reflector itu-adv-video.  The Rapporteur then may grant a single time extension for that proponent.  If the Rapporteur doesn’t grant an extension, or if no successful integration work took place during the extension period, the proposal is automatically deemed to be withdrawn.  It may, however, be proposed again at the next meeting.

d) Following these procedures, in the middle of the period between two VCEG meetings, software of reasonable quality will exist, that include all features of the actual TML document.  All integration work for new technical proposals, as discussed in section 3 above, has to take place relative to this software base.

e) Software shall be provided in C or C++.  The software should compile at least on the most current version of MS-C++.  The use of specific features of this compiler, however, should be avoided, and the software coordinator will reject code that, in his judgment, is not portable to other platforms.

f) There is no real-time requirement for the code, but, as computational complexity is an important factor, the submission of somewhat optimized software is encouraged.  It is VCEG’s intent to keep at least the decoder close to real-time performance (e.g., for QCIF resolution at 15 fps).

[end main body text]

Annex A - Form for Algorithm Resource Consumption Metrics

When VCEG experts contribute proposals for H.26L algorithms, contributions shall be accompanied by Resource Consumption Metrics.  Contributions without the form below fully populated will not be considered by VCEG.

----

Algorithm Name: [one line]

Algorithm Description:  [brief summary, one to five lines]

Source:

Contact:

Encoding metrics

Computational complexity: [cycles/second] on [platform] under [conditions [scene, etc.]]

{ “platform” may be hardware, simulation, or a theoretical calculation.   But it must be stated.}

RAM memory required: [octets] on [platform] under [conditions]

ROM (table) memory required: [octets] on [platform] under [conditions]

Algorithmic delay: [seconds | frames] under [conditions]

Program space: [lines of C] | [bytes of executable] on [platform]

Decoding metrics

Computational complexity: [cycles/second] on [platform] under [conditions [scene, etc.]]

{ “platform” may be hardware, simulation, or a theoretical calculation.   But it must be stated.}

RAM memory required: [octets] on [platform] under [conditions]

ROM (table) memory required: [octets] on [platform] under [conditions]

Algorithmic delay: [seconds | frames] under [conditions]

Program space: [lines of C] | [bytes of executable] on [platform]


Efficiency metrics

Signal/noise ratio: [value] under [conditions]

Compression efficiency: [bitrate] at [SNR] under [conditions]

Robustness to errors: [SNR decrease] under [conditions] at [BER] compared to [reference]

[end]
File: VCEG-L-33r5draft.doc

Page 5 of 1


