Tel: +1212 661 8528 -

AUDIO ENGINEERING SOCIETY, INC.
INTERNATIONAL HEADQUARTERS

60 East 42nd Street, Room 2520, New York, NY 10165-2520, USA

Fax: +1 212 682 0477

. Internet: http://www.aes.org

ADMINISTRATION

Roger K. Furness Executive Director
Sandra J. Requa Executive Assistant to the Executive Director

OFFICERS 2002/2003

Kees A. Immink President
Ronald Streicher President-Elect
Garry Margolis Past President
Jim Anderson Vice President
Eastern Region, USA/Canada
James A. Kaiser Vice President
Central Region, USA/Canada
Bob Moses Vice President,
Western Region, USA/Canada
Sgren Bech Vice President
Northern Region, Europe
Markus Erne
Vice President, Central Region, Europe
Daniel Zalay
Vice President, Southern Region, Europe
Mercedes Onorato Vice President,
Latin American Region
Neville Thiele
Vice President, International Region
Han Tendeloo Secretary
Marshall Buck Treasurer

GOVERNORS

Karl-Otto Bader
Curtis Hoyt
Roy Pritts
Don Puluse
David Robinson
Annemarie Staepelaere
Roland Tan
Kunimara Tanaka

COMMITTEES

AWARDS
Roy Pritts Chair
CONFERENCE POLICY
Sgren Bech Chair
CONVENTION POLICY & FINANCE
Marshall Buck Chair
EDUCATION
Don Puluse Chair
FUTURE DIRECTIONS
Kees A. Immink Chair
HISTORICAL
J. G. (Jay) McKnight Chair
Ted Sheldon Vice Chair
Donald J. Plunkett Chair Emeritus
LAWS & RESOLUTIONS
Ron Streicher Chair
MEMBERSHIP/ADMISSIONS
Francis Rumsey Chair
NOMINATIONS
Garry Margolis Chair
PUBLICATIONS POLICY
Richard H. Small Chair
REGIONS AND SECTIONS
Subir Pramanik Chair
STANDARDS
John P. Nunn Chair

TELLERS
Christopher V. Freitag Chair

WOMEN IN AUDIO
Kees A. Immink Chair

TECHNICAL COUNCIL

Wieslaw V. Woszczyk Chair
Jurgen Herre and
Robert Schulein Vice Chairs

TECHNICAL COMMITTEES

ACOUSTICS & SOUND
REINFORCEMENT
Mendel Kleiner Chair
Kurt Graffy Vice Chair

ARCHIVING, RESTORATION AND
DIGITAL LIBRARIES
David Ackerman Chair

AUDIO FOR
TELECOMMUNICATIONS
Bob Zurek Chair
Andrew Bright Vice Chair

CODING OF AUDIO SIGNALS
James Johnston and
Jurgen Herre Cochairs

AUTOMOTIVE AUDIO
Richard S. Stroud Chair
Tim Nind Vice Chair

HIGH-RESOLUTION AUDIO
Malcolm Hawksford Chair
Vicki R. Melchior and
Takeo Yamamoto Vice Chairs

LOUDSPEAKERS & HEADPHONES
David Clark Chair
Juha Backman Vice Chair

MICROPHONES & APPLICATIONS
David Josephson Chair
Wolfgang Niehoff Vice Chair

MULTICHANNEL & BINAURAL
AUDIO TECHNOLOGIES
Francis Rumsey Chair

Gunther Theile Vice Chair

NETWORK AUDIO SYSTEMS

Jeremy Cooperstock Chair

Robert Rowe and Thomas
Sporer Vice Chairs

AUDIO RECORDING & STORAGE
SYSTEMS
Derk Reefman Chair

PERCEPTION & SUBJECTIVE
EVALUATION OF AUDIO SIGNALS
Durand Begault Chair
Sgren Bech and Eiichi Miyasaka

Vice Chairs

SIGNAL PROCESSING
Ronald Aarts Chair
James Johnston and Christoph M.
Musialik Vice Chairs

STUDIO PRACTICES & PRODUCTION
George Massenburg Chair
Alan Parsons, David Smith and
Mick Sawaguchi Vice Chairs

TRANSMISSION & BROADCASTING
Stephen Lyman Chair

Neville Thiele Vice Chair

STANDARDS COMMITTEE

John P. Nunn Mark Yonge
Chair Secretary, Standards Manager
Bruce Olson Yoshizo Sohma

Vice Chair, Western Hemisphere Vice Chair, International

SC-02 SUBCOMMITTEE ON DIGITAL AUDIO

Robert A. Finger Vice Chair
Working Groups

SC-02-01 Digital Audio Measurement Techniques
Richard C. Cabot, I. Dennis, M. Keyhl

SC-02-02 Digital Input-Output Interfacing: Julian Dunn
Robert A. Finger, John Grant

SC-02- 05 Synchronization: Robin Caine

John P. Nunn Chair

SC-03 SUBCOMMITTEE ON THE PRESERVATION AND RESTORATION
OF AUDIO RECORDING

Ted Sheldon Chair Dietrich Schuller Vice Chair
Working Groups
SC-03-01 Analog Recording: J. G. McKnight
SC-03-02 Transfer Technologies: Lars Gaustad, Greg Faris
SC-03-04 Storage and Handling of Media: Ted Sheldon, Gerd Cyrener

SC-03-06 Digital Library and Archives Systems: William Storm
Joe Bean, Werner Deutsch

SC-03-12 Forensic Audio: Tom Owen, M. McDermott
Eddy Bogh Brixen

SC-04 SUBCOMMITTEE ON ACOUSTICS

Mendel Kleiner Chair Mark Ureda Vice Chair

Working Groups

SC-04-01 Acoustics and Sound Source Modeling
Richard H. Campbell, Wolfgang Ahnert

SC-04-02 Characterization of Acoustical Materials
Peter D’Antonio, Trevor J. Cox

SC-04-03 Loudspeaker Modeling and Measurement
David Prince, Steve Hutt

SC-04-04 Microphone Measurement and Characterization
David Josephson, Jackie Green

SC-04-07 Listening Tests: David Clark, T. Nousaine

SC-05 SUBCOMMITTEE ON INTERCONNECTIONS

Ray Rayburn Chair John Woodgate Vice Chair

Working Groups

SC-05-02 Audio Connectors
Ray Rayburn, Werner Bachmann

SC-05-03 Audio Connector Documentation
Dave Tosti-Lane, J. Chester

SC-05-05 Grounding and EMC Practices
Bruce Olson, Jim Brown

SC-06 SUBCOMMITTEE ON NETWORK AND FILE TRANSFER OF AUDIO

Robin Caine Chair Steve Harris Vice Chair

Working Groups

SC-06-01 Audio-File Transfer and Exchange
Mark Yonge, Brooks Harris
SC-06-02 Audio Applications Using the High Performance Serial
Bus (IEEE: 1394): John Strawn, Bob Moses
SC-06-04 Internet Audio Delivery System
Karlheinz Brandenburg

SC-06-06 Audio Metadata
C. Chambers

Correspondence to AES officers and committee chairs should be addressed to them at the society’s international headquarters.




AES REGIONAL OFFICES

Europe Conventions

Zevenbunderslaan 142/9, BE-1190 Brussels, Belgium, Tel: +32 2 345
7971, Fax: +32 2 345 3419, E-mail for convention information:
euroconventions@aes.

Europe Services

B.P. 50, FR-94364 Bry Sur Marne Cedex, France, Tel: +33 1 4881 4632,
Fax: +33 1 4706 0648, E-mail for membership and publication sales:
euroservices@aes.

United Kingdom

British Section, Audio Engineering Society Ltd., P. O. Box 645, Slough,
SL1 8BJ UK, Tel: +44 1628 663725, Fax: +44 1628 667002, E-mail:
UK@aes.

Japan

AES Japan Section, 1-38-2 Yoyogi, Room 703, Shibuyaku-ku,

Tokyo 151-0053, Japan, Tel: +81 3 5358 7320, Fax: +81 3 5358 7328,
E-mail: japan@aes.

AES REGIONS AND SECTIONS

Eastern Region, USA/Canada

Sections: Atlanta, Boston, District of Columbia, New York, Philadelphia, Toronto
Student Sections: American University, Berklee College of Music, Carnegie
Mellon University, Duguesne University, Fredonia, Full Sail Real World
Education, Hampton University, Institute of Audio Research, McGill
University, Pennsylvania State University, University of Hartford, University

of Massachusetts-Lowell, University of Miami, University of North Carolina at
Asheville, William Patterson University, Worcester Polytechnic University

Central Region, USA/Canada

Sections: Central Indiana, Chicago, Detroit, Kansas City, Nashville, New
Orleans, St. Louis, Upper Midwest, West Michigan

Student Sections: Ball State University, Belmont University, Columbia
College, Michigan Technological University, Middle Tennessee State
University, Music Tech College, SAE Nashville, Northeast Community
College, Ohio University, Ridgewater College, Hutchinson Campus,
Southwest Texas State University, University of Arkansas-Pine BIuff,
University of Cincinnati, University of Illinois-Urbana-Champaign

Western Region, USA/Canada

Sections: Alberta, Colorado, Los Angeles, Pacific Northwest, Portland,

San Diego, San Francisco, Utah, Vancouver

Student Sections: American River College, Brigham Young University,
California State University—Chico, Citrus College, Cogswell Polytechnical
College, Conservatory of Recording Arts and Sciences, Denver, Expression
Center for New Media, Long Beach City College, San Diego State University,
San Francisco State University, Cal Poly San Luis Obispo, Stanford University,
The Art Institute of Seattle, University of Southern California, Vancouver

Northern Region, Europe

Sections: Belgian, British, Danish, Finnish, Moscow, Netherlands,
Norwegian, St. Petersburg, Swedish

Student Sections: All-Russian State Institute of Cinematography, Danish,
Netherlands, St. Petersburg, University of Lulea-Pitea

Central Region, Europe

Sections: Austrian, Belarus, Czech, Central German, North German,

South German, Hungarian, Lithuanian, Polish, Slovakian Republic, Swiss,
Ukrainian

Student Sections: Berlin, Czech Republic, Darmstadt, Detmold,
Dusseldorf, Graz, llmenau, Technical University of Gdansk (Poland), Vienna,
Wroclaw University of Technology

Southern Region, Europe

Sections: Bosnia-Herzegovina, Bulgarian, Croatian, French, Greek, Israel,
Italian, Portugal, Romanian, Slovenian, Spanish, Turkish, Yugoslavian
Student Sections: Croatian, Conservatoire de Paris, Italian, Louis-
Lumiéere School

Latin American Region

Sections: Argentina, Brazil, Chile, Colombia (Medellin), Mexico, Uruguay,
Venezuela

Student Sections: Taller de Arte Sonoro (Caracas)

International Region

Sections: Adelaide, Brisbane, Hong Kong, India, Japan, Korea, Malaysia,
Melbourne, Philippines, Singapore, Sydney

AES Journal of the Audio Engineering Society

(ISSN 0004-7554), Volume 50, Number 11, 2002 November

Published monthly, except January/February and July/August when published bi-
monthly, by the Audio Engineering Society, 60 East 42nd Street, New York, New
York 10165-2520, USA, Telephone: +1 212 661 8528. Fax: +1 212 682 0477.
Periodical postage paid at New York, New York, and at an additional

mailing office. Postmaster: Send address corrections to Audio Engineering
Society, 60 East 42nd Street, New York, New York 10165-2520.

The Audio Engineering Society is not responsible for statements made by its
contributors.

PURPOSE: The Audio Engineering Society is organized for the purpose
of: uniting persons performing professional services in the audio engi-
neering field and its allied arts; collecting, collating, and disseminating
scientific knowledge in the field of audio engineering and its allied arts;
advancing such science in both theoretical and practical applications; and
preparing, publishing, and distributing literature and periodicals relative to
the foregoing purposes and policies.

MEMBERSHIP: Individuals who are interested in audio engineering may
become members of the Society. Applications are considered by the Ad-
missions Committee. Grades and annual dues are: Full member, $80.00;
Associate member, $80.00; Student member, $40.00. A membership appli-
cation form may be obtained from headquarters. Sustaining memberships
are available to persons, corporations, or organizations who wish to support
the Society. A subscription to the Journal is included with all memberships.

EDITORIAL STAFF
Daniel R. von Recklinghausen Editor

Patricia M. Macdonald Executive Editor
William T. McQuaide Managing Editor

Gerri M. Calamusa Senior Editor
Abbie J. Cohen Senior Editor
Mary Ellen llich Associate Editor
Patricia L. Sarch Art Director

Flavia Elzinga Advertising
Ingeborg M. Stochmal
Copy Editor

Barry A. Blesser
Consulting Technical Editor
Stephanie Paynes writer

REVIEW BOARD

Ronald M. Aarts
James A. S. Angus
George L. Augspurger

Jeffrey Barish I
o Tormson Holman
James W. Beauchamp Andrew Horner
Sgren Bech

Durand Begault

Barry A. Blesser

John S. Bradley

Robert Bristow-Johnson
John J. Bubbers
Marshall Buck

Mark R. Gander

Earl R. Geddes

David Griesinger
Malcolm O. J. Hawksford

James D. Johnston
Arie J. M. Kaizer
James M. Kates

D. B. Keele, Jr.
Mendel Kleiner

David L. Klepper

W. Marshall Leach, Jr.

Martin Polon

D. Preis

Daniel Queen

Francis Rumsey

Kees A. Schouhamer
Immink

Manfred R. Schroeder

Robert B. Schulein

Richard H. Small

Julius O. Smith IIT

Gilbert Soulodre

Herman J. M. Steeneken

John Strawn

G.R. (Bob) Thurmond

Mahlon D. Burkhard Stanley P. Lipshitz Jiri Tichy
Richard C. Cabot Robert C. Maher Floyd E. Toole
Edward M. Cherr Dan Mapes-Riordan Emil L. Torick
Robert R. Cord ﬁ/ J. G. (Jay) McKnight John Vanderkooy
O it Guy W, McNally Daniel . von
Andrew Duncan D.J. Meares Recklinghausen

John M. Eargle
Louis D. Fielder
Edward J. Foster

Robert A. Moog
James A. Moorer
Dick Pierce

Rhonda Wilson
John M. Woodgate
Wieslaw V. Woszczyk

COPYRIGHT

Copyright © 2002 by the Audio Engi-
neering Society, Inc. It is permitted to
quote from this Journal with custom-
ary credit to the source.

COPIES

Individual readers are permitted to
photocopy isolated articles for re-
search or other noncommercial use.
Permission to photocopy for internal
or personal use of specific clients is
granted by the Audio Engineering So-
ciety to libraries and other users regis-
tered with the Copyright Clearance
Center (CCC), provided that the base
fee of $1.00 per copy plus $0.50 per
page is paid directly to CCC, 222
Rosewood Dr., Danvers, MA 01923,
USA. 0004-7554/95. Photocopies of
individual articles may be ordered
from the AES Headquarters office at
$5.00 per article.

REPRINTS AND REPUBLICATION
Multiple reproduction or republica-
tion of any material in this Journal
requires the permission of the Audio
Engineering Society. Permission
may also be required from the
author(s). Send inquiries to AES Edi-
torial office.

SUBSCRIPTIONS

The Journal is available by subscrip-
tion. Annual rates are $160.00 surface
mail, $205.00 air mail. For information,
contact AES Headquarters.

BACK ISSUES

Selected back issues are available:
From Vol. 1 (1953) through Vol. 12
(1964), $10.00 per issue (members),
$15.00 (nonmembers); Vol. 13 (1965)
to present, $6.00 per issue (members),
$11.00 (nonmembers). For informa-
tion, contact AES Headquarters office.

MICROFILM

Copies of Vol. 19, No. 1 (1971 Jan-
uary) to the present edition are avail-
able on microfilm from University
Microfilms International, 300 North
Zeeb Rd., Ann Arbor, MI 48106, USA.

ADVERTISING
Call the AES Editorial office or send e-
mail to: JournalAdvertising@aes.

MANUSCRIPTS

For information on the presentation
and processing of manuscripts, see
Information for Authors.



