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1 Introduction
MPEG, a working group in ISO/IEC, has produced three important digital standards, MPEG‑1, MPEG‑2 and MPEG‑4.  In addition, MPEG is enhancing the functionality of the MPEG‑4 standard and developing the MPEG‑7 Content Description standard and the MPEG‑21 Multimedia Framework standard.

MPEG now is calling for image coding technology suitable for Digital Cinema applications, to be submitted to MPEG for evaluation and possible inclusion in an MPEG standard.
Proposals should meet requirements for archive and/or distribution as outlined in the Digital Cinema requirements document, please see attachment w3758.doc.  Proposals that do not fulfill all requirements will be considered, e.g., a proposal that does not address subtitles.  Proposers should state which requirements are fulfilled and how.  MPEG will review proposals and, based on the results of this review, will consider the proposed technology for inclusion in an MPEG standard.  MPEG reserves the right to include parts of a proposal only.

It is advised that all registered respondents to this call attend the Digital Cinema ad-hoc group meeting and the 57th WG 11 meeting, July 14‑20, 2001, in Sydney, Australia, as they will be kindly requested to present their proposals to MPEG members and other proponents with a limited, moderated discussion to follow.  The proposals are to be presented on Saturday 14 and Sunday 15. Discussions will take place Tuesday through Thursday at this meeting.  Please contact Rob Koenen (rob.koenen@ieee.org), chairman of MPEG’s Requirements Group, for logistics for attending the 57th WG 11 meeting.  
It is also advisable that proposers of a solution including image coding technology for distribution attend the evaluation meeting in Los Angeles, CA, USA, from 18 through 23 June 2001.  Details of the evaluation may be found in the document w3836.doc attached to this Call.  Detailed instructions on attending the meeting will be provided to proposers upon registration.
Proposers are encouraged to volunteer the services of expert viewers for the duration of these tests. For information please contact one of the persons listed in Section 9 of this Call.  The deadline for responses to this Call for Participation is April 19, 2001.

Testing is scheduled to be conducted at the University of Southern California’s Entertainment Technology Center at the Hollywood Pacific Theatre in Los Angeles, California, USA.  Details and logistics will be supplied to proposers upon registration.

2 Timeline

	February 19, 2001
	Deadline for Pre‑Registration

	March 23, 2001
	Deadline for Payment for Test Sequences

	March 28, 2001
	HDDs with Test Sequences Ship

	April 13, 2001
	Deadline for Registration of Archival and Distribution Submissions

	April 19, 2001
	Deadline for Responses to Call for Viewer Participation

	May 25, 2001, 23:59 GMT
	Deadline for Distribution Submission, deliverable: HDD with Results

	June 8, 2001, 23:59 GMT
	Deadline for Distribution Submission, deliverable: textual descriptions

	June 18-23, 2001
	Subjective Tests

	July 2, 2001
	Deadline for Archival Submissions

	July 14-15, 2001
	Summary of Technical Proposals

	July 14-15, 2001
	Discussion of Results of Subjective Tests

	July 17-19, 2001
	Discussion of Technical Proposals


3 Test Parameters and Conditions

3.1 Archival Format

For the Archival format, each test sequence must be compressed in such a way as to enable perfect reconstruction after its decompression.  The resolution for each sequence is specified in Table 1 below.  These sequences are described in more detail in Table 3 in Section 7 below.

	Table 1.  Archive Format Tests

	Sequences
	BeavisButthd, MIB, AGAIG, Book, CarInLandscape,

BikeAndScreen, Budweiser
	VanDissolveTree, Truman Show

	Resolution
	  1920 x 1080 @ 24 fps
	  4092 x 3112 @ 24 fps


Proposers must provide the exact number of bits in each encoded bitstream.

3.2 Distribution Format

The coding conditions for testing the proposed distribution technologies are specified in Table 2 below.

	Table 2.  Distribution Format Tests

	Test Method
	Sequential
	Side‑by‑side

	Sequences
	BeavisButthd, MIB, AGAIG, Budweiser,

Book, CarInLandscape
	BikeAndScreen, VanTreeClipSmoke

	Resolution
	1920 x 1080 @ 24 fps 

	Bit rate
	16Mbit/s
	28Mbit/s
	48Mbit/s
	80Mbit/s

	Test Case Identifier
	Low
	Medium
	High
	Very High


Proposers must provide distribution format results for each test sequence at each of the bitrates in Table 2.  It is anticipated that not all bitrates will be visually lossless.  The specified target bit rates are average bit rates to be achieved over the span of a sequence.  1 Mbit/s corresponds to 1 000 000 bits per second.  A 20% undershoot and no overshoot tolerance is specified at all bitrates.  For example, for a 240‑frame sequence at the High bit rate target of 48 Mbit/s, the bit stream should be at least 384 Mbits and at most 480 Mbits long.

4 Proposal Fees

Three different fees may be incurred by proposers.  First, a fee will be charged to cover the cost of duplication and distribution of test sequences to proposers.  This fee will be payable by the proposer to a duplication facility to be identified after confirmation of pre‑registration.  This test-sequence fee is estimated to be $US 1000 per copy.  Multiple copies may be requested.  This test-sequence fee will be increased to 5 times the normal fee per copy for late payment, i.e. after the deadline of March 23rd, 2001.

Second, proposers of distribution technologies will be charged a fee for each proposed distribution technology to defray the cost of server storage media, test management and the use of the test facility.  This testing fee is estimated to be $US 10,000.  Payment of this testing fee is a prerequisite to registration; payment information will be returned upon confirmation of pre‑registration. This fee is not refundable, regardless of whether a submission will follow registration or not.  Proposers will not be charged for submitting archival technologies. In the event of a surplus, this surplus will be refunded.

Third, proposers who attend the July MPEG meeting will be charged typical meeting fees estimated to be $US 300.  These fees cover the cost of meeting facilities.

5 MPEG‑4 Anchor Reference Material

Formal, subjective tests will include sequences generated using the MPEG‑4 studio core profile (ISO/IEC 14496‑2:2001, Amd 1).  This codec will be evaluated using the same criteria as that used to assess other Distribution format submissions, in double-blind conditions.
6 Content Description

Distributed material will contain exactly the pictures to be coded, starting from the beginning of the sequence.  Each sequence is between 10 and 30 seconds long.

Test material will be available after the date listed in Section 2 to those who have pre‑registered. The following statement will apply to this distributed material.
By opening the package containing the medium of the sequences (e.g. hard disk drive), the individuals and organizations agree to be bound by the terms and conditions reported in the copyright release printed on the package.  Should such terms and conditions not be agreeable for the user, the package should be promptly returned, unopened to the originating organization.  In any case, the sequences and all intellectual property rights therein remain the property of the respective owners as listed in the documents attached to the medium.  All the test material inserted in the package shall be used for the sole purpose of developing and testing algorithms in the framework of MPEG standardization efforts.  The test materials may only be used for the duration of the development of the standard, including development of subsequent amendments.  No part of the test material, nor any copy thereof, shall be sold, hired or otherwise made available to third parties by the user, or used for the supply of services to third parties, free or in return for money, or used for public display purposes, including but not limited to trade shows.  The respective owners shall be under no obligation or liability in respect of the fitness of the sequences for a particular purpose.  The owners do not warrant that the sequences will meet a user’s specific requirements.

Test content will be supplied uncompressed, 24 frames per second, 10 bits per sample, RGB 4:4:4 and will be displayed using projectors with a gamma of nominally 2.2.

Test content was gathered after a formal call for content issued July 2000.  Moving picture test sequences are identified in Table 3 below.

	Table 3.  Test Sequences

	Sequence Name
	Length (frames)
	Resolution
	Content Source
	Content Description

	VanTreeClipSmoke
	720
	1920x1080
	Technicolor
	Smoke, Dissolves, Falling Paperclips, fade to black

	BeavisButthd
	240
	1920x1080
	Paramount
	Complex motion, animation

	MIB
	240
	1920x1080
	Sony Pictures
	CGI, fade to black

	AGAIG
	240
	1920x1080
	Sony Pictures
	Titles, slow pan

	Budweiser
	240
	1920x1080
	Sony Electronics
	Text, electronic capture, contrast

	BikeAndScreen
	720
	1920x1080
	MPA
	Texture, skin tone

	Book
	240
	1920x1080
	MPA
	Text in book

	Car thru landscape
	240
	1920x1080
	MPA
	Sky, pan, detail

	VanDissolveTrees*
	480
	4092x3112
	Technicolor
	Text in motion, dissolve

	Truman Show*
	100
	4092x3112
	Paramount
	Skin tone


*These sequences are only to be used for archival submissions.

Content will be supplied in DPX file format, i.e., one frame per file, with a constant header size of 8192 bytes immediately followed by data as described in Annex C.
Content will be distributed on 75GB ATA‑100 IDE HDDs with a (Windows NT) Fat32 partition, as specified in Annex D.

7 Submission Requirements

Proposals shall be received by Mark Buxton (Chairman of WG 11 Test sub-group) no later than May 25, 2001 23:59 hours GMT, by electronic mail.  See Section 10 of this Call for his address.

Companies that have pre‑registered are encouraged to submit a final proposal, however, pre‑registered companies are not required to submit a final proposal. A final proposal shall consist of the following six parts.

1. The compressed bitstreams.

2. A general technical description of the proposed coding technology as outlined in Annex E, including the parameters used to encode the test bitstreams, sufficient for an expert in the field to understand its application.  This description, in Microsoft Word format, shall be received on or before June 8, 2001.

3. The uncompressed result of decoding the compressed bitstreams.  This requirement only applies to submissions for the distribution format and should be received in the DPX format as described in Annex C.  Distribution format results must be provided for each distribution test sequence at each of the bit rates listed in Table 2 in Section 3 above.
4. An executable decoder.  The decoder must be executable on Linux, Unix, Sun, or Microsoft ® Windows software.  Alternately, the proponents may select an unaffiliated member of the Ad-Hoc group to verify the function of the decoder at the proposer’s site.
5. Statistics about bitstreams.  These statistics should include stream average and the minimum and maximum number of bits per frame.

6. An assessment of how the visual requirements are met.  Proponents are requested to fill in the form in Annex E indicating which visual requirements were met, and how the visual requirement was satisfied.  If a requirement is not satisfied, it is preferable that a reason for non‑compliance be given.
Proponents are advised that, upon acceptance by WG 11 for further evaluation, WG 11 requires that the technology be made available in source code form for inclusion in Part 5 of the standard (Reference Software).  Technologies for which source code is not provided will be eliminated from consideration.

Furthermore, proponents are advised that this Call is subject to the ISO/IEC Intellectual Property Rights Policy as approved by the ISO and IEC councils in 1994. Please refer to Annex F for details.

8 Evaluation Criteria

Submissions will be evaluated in several ways, namely coding efficiency, fulfillment of requirements (as in Nxxxx), and implementation complexity.

For archive submissions, coding efficiency is defined by the number of bits required to compress sequences in a truly lossless fashion. For distribution, formal subjective tests  will be conducted to assess the coding efficiency, in particular determine at what bit rate a compression engine enables visually lossless coding. These tests are defined in document Nxxxx attached to this call. Test data collection, analysis, and a summary of the results of these subjective tests will be ready prior to the July MPEG meeting.  Evaluation of the results of these tests will be conducted at the July MPEG Meeting.

The returned forms described in Annex E to this call, will constitute the source for determining fulfillment of the requirements and getting an estimate of implementation complexity.

9 Further Information

For further information, please contact:

Mark Buxton

Intel Corporation ‑ Consumer Media Technologies

6505 W Chandler Blvd M/S CH11‑55

Chandler AZ 85226

USA

Phone:  +1 480 552 2224

Fax:  +1 480 554 7350

e‑mail:  Mark.J.Buxton@intel.com
Donald Mead

Digital Electronic Cinema, Inc.

4140 Adams St.

Carlsbad, CA 92008

USA

Phone:  +1 760 434 5088

Fax:  +1 760 434 1423

email:  dcmeadh@pacbell.net
Frank Bossen
Sony Corporation
6‑7‑35 Kitashinagawa Shinagawa‑ku

Tokyo 141‑0001

Japan

Phone:  +81 3 5435 3669

email:  bossen@av.crl.sony.co.jp
Steven Tyler

Grass Valley Ltd.

580‑581 Ipswich Rd.

Slough, Berkshire SL1 4EQ

United Kingdom

Phone:  +44 7770 640620

Fax:  +44 1753 218720

email:  steve.tyler@grassvalleygroup.com
List of Attachments:

1. Digital Cinema Requirements document (w3758.doc)

2. Digital Cinema Evaluation procedures (w3836.doc)

Annex A ‑ Declaration of Intent to Submit (pre‑registration)

A declaration of intent to submit must be sent via email to Mark Buxton (Mark.J.Buxton@intel.com).  Pre‑registrants MUST include the words “DCINEMA CFP PRE‑REGISTRATION” in the subject line of the message.  The declaration shall contain all of the information items listed below.  Submission of this form entitles the subscriber to receive the test material for a fee.
1. Name

2. Title

3. Organization / Company

4. Contact Address

5. Contact Phone Number

6. Contact e‑mail address

7. Location where the test material will be used

8. Person responsible for material security

9. Number of intended contributions of Archival technologies

10. Number of intended contributions of Distribution technologies 

Pre‑registration is not complete until the proponent has received an acknowledgment via return e‑mail. 

The return e‑mail will contain the following information:

1. A unique identifier per contribution to be used in identification of the company’s data submissions and for future reference.

2. Details about the logistics including directions and accommodations regarding the USC‑ETC test facilities (if pre‑registering for distribution format).

Please note that information concerning the fee and payment information will be sent to the contact e‑mail address after the pre‑registration deadline.

Proposers who after pre‑registration decline to submit are urged to indicate this immediately, such as to allow better planning of the tests.

Annex B ‑ Registration Information

Registration will be via e‑mail to Mark.J.Buxton@intel.com.  Registrants MUST include the words “DCINEMA CFP REGISTRATION” in the subject line of the message.  Each registration must contain the following information:

1. Name

2. Title

3. Organization / Company

4. Return e‑mail address
5. Number of intended contributions of Archival technologies

6. Number of intended contributions of Distribution technologies

7. Check number, wire transfer number, or other identification of payment. 

Optionally, the following additional information is requested

1. Description of intended contribution

2. Additional remarks

No registration is complete until the proponent has received an acknowledgment via return e‑mail and the fee has been received.

Annex C ‑ Core DPX Format

Data is stored using the big endian convention, e.g. the magic number is represented by the sequence of bytes 0x53 0x44 0x50 0x58.  The image size is given by the height h and the width w.

	Offset
	Field size
	Field type
	Field description
	Value

	0
	4
	U32
	Magic number (SDPX ASCII)
	0x53445058

	4
	4
	U32
	Offset to image data in bytes
	0x00002000

	8
	8
	ASCII
	Version number of header format
	“V1.0”

	16
	4
	U32
	Total image file size in bytes (including file header)
	w*h+8192

	20
	16
	
	Undefined
	0xff

	36
	624
	
	Undefined
	0x00

	660
	108
	
	Undefined
	0xff

	768
	2
	U16
	Image orientation
	0

	770
	2
	U16
	Number of image elements
	1

	772
	4
	U32
	Pixels per line
	w

	776
	4
	U32
	Lines per image element
	h

	780
	4
	U32
	Data sign (unsigned)
	0

	784
	16
	
	Undefined
	0xff

	800
	1
	U8
	Descriptor (RGB)
	50

	801
	1
	U8
	Transfer characteristic (ITU‑R BT.709‑4)
	6

	802
	1
	U8
	Colorimetric specification (ITU‑R BT.709‑4)
	6

	803
	1
	U8
	Bit depth
	10

	804
	2
	U16
	Packing
	1

	806
	2
	U16
	Encoding
	0

	808
	4
	U32
	Offset to data
	0x00002000

	812
	8
	
	Undefined
	0xff

	820
	32
	
	Undefined
	0x00

	852
	580
	
	Undefined
	0xff

	1432
	188
	
	Undefined
	0x00

	1620
	44
	
	Undefined
	0xff

	1664
	48
	
	Undefined
	0x00

	1712
	20
	
	Undefined
	0xff

	1732
	132
	
	Undefined
	0x00

	1864
	184
	
	Undefined
	0xff

	2048
	6144
	
	Undefined
	0x00

	8192
	4*w*h
	U32
	RGB data: R in bits 31..22, G in bits 21..12, B in bits 11..2, bits 1..0 are zero
	


Annex D – Specification of Hard Drive for Test Results

Content will be distributed on 75GB ATA‑100 IDE hard disk drives with a (Windows NT) Fat32 partition. Examples of such hard disk drives are shown in the table below.

	Disk Type
	Capacity (GB)

	IBM DeskStar 75GXP, 7200 RPM, Ultra ATA/100
	75

	Maxtor DiamondMax 80 5400 RPM, Ultra ATA/100
	82


Annex E ‑ Summary Form for Algorithm Characteristics

Each proposal shall be accompanied by the form below. One form shall be submitted per algorithm with separate forms for archival and distribution applications, if appropriate.

1. Algorithm Name: [one line]

2. Source:

3. Contact:

4. Algorithm Description:  [brief summary, (up to 20 lines]

5. Special Features of Algorithm: [brief summary, up to 20 lines]
Encoding Implementation Issue Metrics

6. Verbal description of complexity: [up to 20 lines, e.g., “similar complexity to MPEG‑2 4:2:2 profile TM5 test model with the following differences…”]
7. Computational complexity: on average [n] seconds of processing per frame on [platform] using [brute-force | speed-optimized] implementation. Note: “platform” may be hardware, software simulation, or a theoretical calculation.
8. RAM required: [MBytes] on [platform] at [1920x1080p] picture resolution.
9. ROM required for static tables: [KBytes] on [platform]
10. Data structure of algorithm: Operation on [multiple pictures, single pictures, sub-sections of pictures]
11. Algorithmic structural delay: [n] frames
12. Any multi-pass or hand-optimization used in the encoding process? If yes, specify.
13. Program space: [non-comment lines of C] | [bytes of executable] on [platform]
14. Description of section(s) of algorithm likely to be the implementation speed bottleneck.
Decoding Implementation Issue Metrics
15. Verbal description of complexity: [up to 20 lines, e.g., “similar complexity to MPEG‑2 4:2:2 profile with the following differences…”]
16. Computational complexity: on average [n] seconds of processing per frame on [platform] using [brute-force | speed-optimized] implementation. Note: “platform” may be hardware, software simulation, or a theoretical calculation.
17. RAM required: [MBytes] on [platform] at [1920x1080p] picture resolution.
18. ROM required for static tables: [KBytes] on [platform]
19. Data structure of algorithm: Operation on [multiple pictures, single pictures, sub-sections of pictures]
20. Algorithmic structural delay: [n] frames
21. Program space: [non-comment lines of C] | [bytes of executable] on [platform]
22. Description of section(s) of algorithm likely to present the implementation speed bottleneck.
Other issues
23. Decoding random access capability: every [n] frames
24. Does the algorithm, as currently designed, lack any of the capabilities listed in the requirements document Nxxxx?  Please state each non-implemented feature and explain what extension(s) would be necessary to meet those requirements.
25. Rough estimate of complexity of encoding versus decoding as implemented for this submission [brief summary, up to 20 lines].
Annex F – ISO/IEC policy on IPR

 

FOREWORD

This amendment has been approved by ISO/IEC Councils in 1994. 

_________

Page 12

5.7 Reference to patented items
Replace the title and text of 5.7 by the following: 
5.7 Reference to patent rights
If, in exceptional situations, technical reasons justify such a step, there is no objection in principle to preparing an International Standard in terms which include the use of items covered by patent rights – defined as patents, utility models and other statutory rights based on inventions, including any published applications for any of the foregoing – even if the terms of the standard are such that there are no alternative means of compliance. The rules given in annex A shall be applied. 

Page 17

Replace the existing annex A by the following: 
Annex A
(normative)

Reference to patent rights
A.1 A published International Standard for which no patent rights are identified during the preparation thereof, shall contain the following notice: 

"Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of patent rights. ISO [and/or] IEC shall not be held responsible for identifying any or all such patent rights." 

A.2 If technical reasons justify the preparation of an International Standard in terms which include the use of items covered by patent rights, the following procedures shall be complied with. 

a) The originator of a proposal for an International Standard shall draw the attention of the technical committee or sub-committee to any patent rights of which the originator is aware and considers to cover any item of the proposal. Any party involved in the preparation of a standard shall draw the attention of the technical committee or sub-committee to any patent rights of which it becomes aware during any stage in the development of the standard. 

b) If the proposal is accepted on technical grounds, the originator shall ask any holder of such identified patent rights for a statement that the holder would be willing to negotiate worldwide licences under his rights with applicants throughout the world on reasonable and non-discriminatory terms and conditions. Such negotiations are left to the parties concerned and are performed outside the ISO or IEC. A record of the right holder's statement shall be placed in the registry of the ISO Central Secretariat or IEC Central Office as appropriate, and shall be referred to in the introduction to the relevant International Standard (see item e) below). If the right holder does not provide such a statement, the technical committee or sub-committee concerned shall not proceed with inclusion of an item covered by a patent right in the International Standard without authorization from ISO Council or IEC Council as appropriate.

c) All drafts submitted for comment shall include on the cover page the following text: 

"Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to provide supporting documentation."

d) An International Standard shall not be published until the statements of the holders of all identified patent rights have been received, unless the Council concerned gives authorization. 

e) A published International Standard for which patent rights have been identified during the preparation thereof, shall include the following notice in the introduction: 

"The International Organization for Standardization (ISO) [and/or] International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed that compliance with this International Standard may involve the use of a patent concerning (..subject matter..) given in (..subclause..).

The ISO [and/or] IEC take[s] no position concerning the evidence, validity and scope of this patent right. 

The holder of this patent right has assured the ISO [and/or] IEC that he is willing to negotiate licences under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of the holder of this patent right is registered with the ISO [and/or] IEC. Information may be obtained from: 

[...name of holder of patent right...]

[...address...]

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of patent rights other than those identified above. ISO [and/or] IEC shall not be held responsible for identifying any or all such patent rights."

A.3 Should it be revealed after publication of an International Standard that licences under patent rights, which appear to cover items included in the standard, cannot be obtained under reasonable and non-discriminatory terms and conditions, the International Standard shall be referred back to the relevant technical committee or sub-committee for further consideration. 

