- 2 -

INTERNATIONAL ORGANISATION FOR STANDARDISATION

ORGANISATION INTERNATIONALE DE NORMALISATION

ISO/IEC JTC1/SC29/WG11

CODING OF MOVING PICTURES AND AUDIO
ISO/IEC JTC1/SC29/WG11 N13428
January 2013, Geneva, Switzerland

	Source
	Requirements Subgroup

	Status
	Approved

	Title
	Draft Call for Proposals on Green MPEG

	
	


Abstract

This document provides a preliminary Call for Proposals (CfP) associated with technology for the Green MPEG standard.
1. Introduction
A new generation of technology known as Green MPEG that provides energy-efficient MPEG media consumption is being developed by ISO/IEC SC29/WG11 MPEG. More background information as well as information about applications and requirements is given in [1]. This Call for Proposals targets the following Green MPEG technical areas:
I. Media Decoding
II. Media Presentation
III. Media Encoding (limited to metadata that guides the encoding process)
Companies and organizations are invited to submit proposals in response to this CFP. The CFP evaluation results will be available to the public, taking into account that no direct identification of any of the proponents will be made, unless it is specifically requested or authorized by a proponent to be explicitly identified. Prior to test-result evaluation, no commitment to any course of action regarding the proposed technology can be made.
2. Timeline
Descriptions of proposals shall be registered as input documents to the proposal evaluation meeting in July 2013 according to the following timeline. 
2013/01/25: Draft Call for Proposals 
2013/03/04: Availability of test sequences 
 2013/04/26: Final Call for Proposals
2013/07/21:
 Proposals received
2013/07/28: Evaluation begins
2013/10/xx : WD

2014/01/xx: CD
2014/10/xx : FDIS

Proponents must attend the July 2013 meeting to present their proposals. Further information about logistical steps to attend the meeting can be obtained from the listed contact persons (See Section 7).

3. Test Material
Proponents may participate in one or more than one technical area. The test material for each technical area consists of a set of progressively-scanned video sequences in 8-bit, 4:2:0 format. This set is derived in two stages from the test material used for the MPEG HEVC CfP (see Appendix). In the first stage, test material at WVGA and higher resolutions are divided into 8 classes with each class containing only sequences of the same resolution and frame rate. Within each class, all sequences are concatenated into a single, long sequence. Thus the following 8 sequences are obtained: 
· Sequence A: 2560x1600 30fps:  Concatenation of “Traffic” and “PeopleOnStreet”
· Sequence B: 1920x1080p 24fps: Concatenation of “ParkScene” and “Kimono”

· Sequence C: 1920x1080p 50fps: Concatenation of "Cactus" and "BasketballDrive"

· Sequence D: 1920x1080p 60fps: "BQTerrace"
· Sequence E: 1280x720p 60fps: Concatenation of "Vidyo1", "Vidyo3" and "Vidyo4"
· Sequence F: 832x480p (WVGA) 50fps: Concatenation of “BasketballDrill” and “PartyScene” 
· Sequence G: 832x480p (WVGA) 60fps:”BQMall”
· Sequence H: 832x480p (WVGA) 30fps:”RaceHorses”

[Editor’s Note: Also consider low dynamic-range FRExt sequences.]
In the second stage, the following eight low dynamic-range versions of the first-stage sequences will be generated using tone-reproduction curves [5]:

· Sequence AL: 2560x1600 30fps: Low-dynamic range version of Sequence A
· Sequence BL: 1920x1080p 24fps: Low-dynamic range version of Sequence B
· Sequence CL: 1920x1080p 50fps: Low-dynamic range version of Sequence C
· Sequence DL: 1920x1080p 60fps: Low-dynamic range version of Sequence D
· Sequence EL: 1280x720p 60fps: Low-dynamic range version of Sequence E
· Sequence FL: 832x480p (WVGA) 50fps:  Low-dynamic range version of Sequence F
· Sequence GL: 832x480p (WVGA) 60fps: Low-dynamic range version of Sequence G

· Sequence HL: 832x480p (WVGA) 30fps: Low-dynamic range version of Sequence H
Following this two-stage process, the test material will consist of the 16 sequences A, …, H, AL, …, HL. 

Using the same terminology as the HEVC CfP (see Appendix), alpha and gamma anchors satisfying Constraint Sets 1 and 2, respectively, will be generated. The target rate points will be Rates 1, 3, 4 and 5 from Table 2 in the HEVC CfP. The anchors will be generated with the AVC JM xx.x reference encoder.

The test material is available at [Editor’s Note: TBD].

4. Requirements for a Proposal
A proposal shall contain the following items:
1) Detailed documentation describing the proposed technology;

2) Filled evaluation table in the spreadsheet that accompanies this document. The answers to the questions in the evaluation table must explain the extent to which corresponding requirements in [1] are supported. 
3) A preliminary application demonstration, if available;

4) Test results of the technology, if any. If test results are submitted, the test environment shall be clearly documented and this documentation shall be submitted as a part of the proposal;

5) Any other relevant information to help the evaluation of the proposal, e.g. usage scenarios;

6) Filled information form and self-evaluation form of Annex B of this document.

Proponents should try to align as much as possible with the conceptual view as described in Green MPEG Requirements [1]. 
Proponents may include solutions that extend the requirements listed in [1]. In such cases, proponents shall justify why the extension would be beneficial to the Green MPEG standard.

Proponents are advised that, upon acceptance by MPEG for further evaluation, core experiments will be set up to assess the benefits of various proposals under common conditions on  specified platforms which support energy measurements of decoding and/or presentation processes. To support this procedure, MPEG requires that working implementations be cross-checked on specified platforms. 

When requested by MPEG, a proponent must provide source code that will run on his specified platform.
Information Form & Self-Evaluation Form

In order to register a contribution, an information form must be submitted with each proposal. This form can be found in Annex A of this Call for Proposals. For those submitting proposals addressing different technical areas of this Call for Proposals, one information form must be filled out for each technical area.

Additionally, the self-evaluation form provided in Annex B of this document must be completed and submitted along with the proposal.
Furthermore proponents are advised that this Call for Proposals is being made under the auspices of ISO/IEC, and as such, submissions are subject to the ISO/IEC Intellectual Property Rights Policy as approved by the ISO and IEC councils (http://www.iso.org/patents).
Interested parties are kindly asked to respond. The submissions both by MPEG and non MPEG members shall be received by the 21st of July, 2013, 23.59 hours GMT, by Joern Ostermann, chair of the MPEG Requirements Group, (ostermann@tnt.uni-hannover.de) and Felix Fernandes (ffernandes@sta.samsung.com).
The evaluation will take place on the 28th of July, the Sunday before the 105th MPEG meeting.
Further information on MPEG can be obtained from the MPEG home page at http://mpeg.chiariglione.org. 
5. Proposal Evaluation 

5.1. Evaluation criteria 
Proposals will be evaluated against Green MPEG objectives and requirements as set forth in [1]. Specifically, the proposal shall support as many requirements as documented in [1] as possible and to the highest extent. 

5.2. Evaluation procedure
The evaluation of received proposals consists of the following steps: 
1)  Technology Assessment of Individual Proposals
Goal: 
To assess technologies in received proposals using a set of criteria as described below. 

Who: 
MPEG experts, proponents whose submission is evaluated, and other competing proponents.
How: 
Based on consensus among MPEG experts. MPEG experts will review the submitted proposals and interact with proponents to exchange opinions and questions/answers on the proposal and demonstration (if available).


Note: Presentation and demonstrations will be limited to 30 minutes.
Output: Complete proposal evaluation sheet (as specified in Annex B) for each proposal.

2) Review of all Proposals
Goal: 
To review the technology assessment results The objective of this step is to highlight the strengths of the proposals. 
Who: 
MPEG experts, proponents whose submission is evaluated, and other competing proponents.

How: 
Based on consensus among MPEG experts.

Output: The finalized evaluation report. 

6. Source Code and IPR

Proponents are advised that, upon acceptance for further evaluation, it will be required that certain parts of any technology proposed be made available in source code format to participants in the core experiments process and for potential inclusion in the prospective standard as reference software. When a particular technology is a candidate for further evaluation, commitment to provide such software is a condition of participation.  The software shall produce identical results to those submitted to the test. Additionally, submission of improvements (bug fixes, etc.) is certainly encouraged. 
7. Contacts
Contact persons:
Prof. Dr.-Ing. Jörn Ostermann
Leibniz Universität Hannover, Institut für Informationsverarbeitung

Appelstr. 9A, 30167 Hannover, Germany

Tel. +49 511 762-5316, Fax. +49 511 762-5333, email ostermann@tnt.uni-hannover.de

Dr. Felix C. Fernandes

Samsung Research America, Dallas,

1301 Lookout Dr., Richardson, TX 75082, USA
Tel. +1-972-761-7427, Fax. +1-972-761-xxxx, email ffernandes@sta.samsung.com
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Annex A: Information Form

(To be filled by the proponent)
1. Title of the proposal
2. Organization (i.e., name of proposing company)
3. Provide the most prominent use cases your proposal covers. Please indicate new use cases that are not originally in [1] but are covered in your proposal.
4. Indicate availability of any software implementation and test results
5. Is your proposal also submitted to another SDO (Standard Development Organizations) (For informational purposes only)? If yes, please state when and to where it was submitted.
6. Will you provide a demonstration? 

Annex B: Evaluation Sheet
(To be filled during evaluation phase. Also to be used for self-evaluation by proponents)
Name of the Proposed Description:

Main Functionality:

Summary of Proposal: (a few lines)

Comments on Relevance to Requirements:
Evaluation: 

Please fill out the evaluation table in the accompanying spreadsheet.
The columns in the evaluation table are interpreted as follows:

· The “Answer” column should contain a short answer to the question. Preferably “yes” or “no”.
· The “Quantitative Information” column may provide quantitative data to support the answer.

· The “Supporting Evidence” column may provide additional evidence in the form of a demo, test, paper or other format.
Appendix
Relevant text from the HEVC CfP is reproduced below.
4   Test Classes, Coding Conditions, and Anchors
Proponents are required to submit complete results for all test cases. 

4.1 Sequence formats and frame rates

All test material is progressively scanned and uses 4:2:0 color sampling with 8 bits per sample.    

The classes of video sequences are:

Class A: Cropped areas of size 2560x1600 taken from the following sequences (frame rates unchanged): First 5 s of "Traffic" (4096x2048p 30 fps), "PeopleOnStreet" (3840x2160p 30 fps). 

Class B: 1920x1080p 24 fps: "ParkScene", "Kimono"   
1920x1080p 50-60 fps: "Cactus", "BasketballDrive", "BQTerrace"

Class C: 832x480p 30-60 fps (WVGA): "BasketballDrill", "BQMall", "PartyScene", "RaceHorses"

Class D: 416x240p 30-60 fps (WQVGA): "BasketballPass", "BQSquare", "BlowingBubbles", "RaceHorses"

Class E:       1280x720p 60fps: "Vidyo1", "Vidyo3" and "Vidyo4"
4.2 Coding Conditions of Submissions 
Constraint cases are defined as follows:
· Constraint set 1: structural delay of processing units not larger than 8-picture "groups of pictures (GOPs)" (e.g., dyadic hierarchical B usage with 4 levels), and random access intervals of 1.1 seconds or less. 

· Constraint set 2: no picture reordering between decoder processing and output, with bit rate fluctuation characteristics and any frame-level multi-pass encoding techniques to be described with the proposal. 

Submissions shall include encodings for all sequences in all classes, and each decoding shall produce the full specified number of pictures for the sequence (no missing pictures).

Submissions shall be made for the test cases (combinations of classes and constraint sets) as listed in Table 1.

Table 1– Combinations of classes and constraint sets

	
	Class A
	Class B
	Class C
	Class D
	Class E

	Constraint set 1
	X 
	X
	X
	X
	--

	Constraint set 2
	--
	X 
	X
	X
	X


Submissions to the call shall, for each of the test cases defined above, submit results for the target rate points (which are not to be exceeded) as listed in Table 2. 

Table 2– Target rate points not to be exceeded

	Class 
	Rate 1
	Rate 2
	Rate 3
	Rate 4
	Rate 5

	A: 2560x1600p30
	2.5 Mbit/s
	3.5 Mbit/s
	5 Mbit/s
	8 Mbit/s
	14 Mbit/s

	B1: 1080p24
	1 Mbit/s
	1.6 Mbit/s
	2.5 Mbit/s
	4 Mbit/s
	6 Mbit/s

	B2: 1080p50-60
	2 Mbit/s
	3 Mbit/s
	4.5 Mbit/s
	7 Mbit/s
	10 Mbit/s

	C: WVGAp30-60
	384 kbit/s
	512 kbit/s
	768 kbit/s
	1.2 Mbit/s
	2 Mbit/s

	D: WQVGAp30-60
	256 kbit/s
	384 kbit/s
	512 kbit/s
	850 kbit/s
	1.5 Mbit/s

	E: 720p60
	256 kbit/s
	384 kbit/s
	512 kbit/s
	850 kbit/s
	1.5 Mbit/s


4.3 Anchors 

Anchors have been generated by encoding the above sequences using an AVC encoder (JM16.2 with modifications as necessary for support of encoding structures described below). The purpose of the anchors is to facilitate testing in accordance with BT.500, providing useful reference points demonstrating the behaviour of well-understood configurations of current technology, obeying the same constraints as imposed on the proposals. The anchors will be among the encodings used in the testing process, however the purpose of the test is to compare the quality of video for proposals to each other rather than to the anchors.   

Alpha anchor (satisfies constraint set 1)
· Conformance with High Profile

· Hierarchical B pictures IbBbBbBbP (8) coding structure – each picture uses at most 4 reference pictures in each list for inter prediction

· Open GOP structuring with an Intra picture every 24, 32, 48 and 64 pictures for 24 fps, 30 fps, 50 and 60 fps sequences, respectively

· num_reorder_frames = 3 ("GOP length 8") 

· max_ref_frames = 4

· QP scaling: QP (I picture), QP+1 (P picture), QP+2 (first B layer), QP+3 (second B layer), QP+4 (third B layer)

· CABAC, 8x8 transforms enabled
· Flat quantization weighting matrices
· RD Optimization enabled

· RDOQ enabled (fast mode, NUM=1)
· Adaptive rounding disabled
· Weighted prediction enabled

· Fast motion estimation (range 128x128)
Gamma anchor (satisfies constraint set 2)

· Conformance with Constrained Baseline Profile

· IPPPP coding structure (num_reorder_frames=0)
· 2 reference pictures (max_ref_frames = 2)
· RD Optimization enabled

· Fast motion estimation (range 128x128)
· RDOQ enabled (fast mode, NUM=1)
· Adaptive rounding disabled

· Frame-level multipass optimizations disabled
� 1 kbit/s means 103 bits per second, and 1 Mbit/s means 106 bits per second.






