@ IEEE TRANSACTIONS ON MULTIMEDIA

The IEEE TRANSACTIONS ON MULTIMEDIA is published by the IEEE Circuits and Systems Society, the IEEE Signal Processing Society, the IEEE
Communications Society, and the IEEE Computer Society. Subscriptions for members of sponsoring IEEE societies are $24.00 per year. Fonimftarmation
to the IEEE Service Center at the address belel@mber copies of Transactions/Journals are for personal use only

F. CATTHOOR
IMEC
Leuven, Belgium

T. CHEN
Carnegie Mellon Univ.
Pittsburgh, PA

M. R. CiVANLAR
AT&T Research
Red Bank, NJ

A. DELBIMBO
Univ. degli Studi di Firenze
Firenze, Italy

T. R. GARDOS
Intel Corp.
Hillsboro, OR

M. GHANBARI
Univ. of Essex
Colchester, U. K.

A. Hac
Univ. of Hawaii
Honolulu, HI

J.-M. Ho
Acadamia Sinica
Nankang, Taipei, Taiwan

M. ISMAIL
Ohio State Univ.
Columbus, OH

M. IWADARE
NEC Corp.
Kawasaki, Japan

S. KaPOOR
NEC, USA Inc.
Princeton, NJ

Editor-in-Chief
BING J. SHEU
Avant! Corp.

Fremont, CA 94538

Editorial Board

C.-S. L
IBM, T. J. Wstson Research Center
Yorktown Heights, NY

M. Liao
Acadamia Sinica
Nankang, Taipei, Taiwan

U. NEUMANN
Univ. Southern California
Los Angeles, CA

R. K. TALLURI
Texas Instruments
Dallas, TX

Y. WANG
Polytechnic Univ.
Brooklyn, NY

W. WoLF
Princeton Univ.
Princeton, NJ

C.-Y. Wu
National Chiao Tung Univ.
Hsinchu, Taiwan

H. YAsuDA
Univ. of Tokyo
Tokyo, Japan

M. YEUNG
Intel Corp.
Santa Clara, CA

T.-S. Yum
The Chinese Univ. of Hong Kong
Shatin, NT, Hong Kong

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.

Officers
LLoyp A. MORLEY, Vice President, Publication Activities
DANIEL R. BENIGNI, Vice President, Regional Activities
DonALD C. LOUGHRY, Vice President, Standards Association
MicHAEL S. ADLER, Vice President, Technical Activities
PauL J. KosTek, President, IEEE USA

Epwarp K. ReeDy, Director, Division IX —Signals and Applications

KENNETH R. LAKER, President

BRucE A. EISENSTEIN President-Elect

MAURICE PAPO, Secretary

Davib A. CONNER, Treasurer

ARTHUR W. WINsTON, Vice President, Educational Activities

Executive Staff
DaNiEL J. SENESE Executive Manager

RICHARD D. ScHWARTZ, Business Administration
W. THomAs SUTTLE, Professional Activities
MARY WARD-CALLAN, Technical Activities

JoHN WITSKEN, Information Technology

DonALD CurTis, Human Resources
ANTHONY DURNIAK, Publications
JubiTH GORMAN, Standards Activities
CECELIA JANKOWSKI, Regional Activities
PETER A LEWIS, Educational Activities

IEEE Periodicals
Transactions/Journals Department
Staff Director FRAN ZAPPULLA
Editorial Director. VALERIE CAMMARATA
Production Director ROBERT SMREK
Transactions ManageiGAIL S. FERENC
Electronic Publishing ManageISTEPHEN COHEN
Managing Editor MARTIN J. MORAHAN

IEEE TRANSACTIONS ONMULTIMEDIA (ISSN 1520-9210) is published quarterly by The Institute of Electrical and Electronic Engineers, Inc. Responsibility

for the contents rests upon the authors and not upon the IEEE, the Society/Council, or its méatter€orporate Office: 3 Park Avenue, 17th Floor,

New York, NY 10016-5997IEEE Operations Center: 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1B31Telephone: (732) 981-0600.
Price/Publication Information: Member and nonmember subscription prices available on request. Available in print, electronic, and CEER@Kight

and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries are permitted to photocopy for private use of patrons, provided the
per-copy fee indicated in the code at the bottom of the first page is paid through the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.
For all other copying, reprint, or republication permission, write to Copyrights and Permissions Department, IEEE Publications Adminié&atioes 4ane,

P.O. Box 1331, Piscataway, NJ 08855-1331. Copyright999 by The Institute of Electrical and Electronic Engineers, Inc. All rights reserved. Periodicals
Postage Paid at New York, NY and at additional mailing offid@sstmaster: Send address changes to IEERANSACTIONS ON MULTIMEDIA, |IEEE, 445

Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. GST Registration No. 125634188. Printed in U.S.A.



@ IEEE TRANSACTIONS ON MULTIMEDIA

R. V. Cox, Chair
AT&T Labs Research
Florham Park, NJ 07932

T. CHEN

Carnegie Mellon University

Electrical and Computer
Engineering Dept.

Pittsburgh, PA 15213-3890

R. CHELLAPPA

University of Maryland

Dept. of Electrical Engineering
College Park, MD 20742

A. GELMAN
Panasonic Technologies, Inc.
Princeton, NJ 08540

G. S. MoscHyTz, President

Swiss Federal Institute of Technology
Institute for Signal and Information Processing
Zurich, Switzerland CH-8092

T. J. REVYAK, President

Bell Atlantic
Arlington, VA 22201

L. L. TriPR, President

Federal Way, WA 98003

L. H. JamiEson, President

Purdue University

West Lafayette, IN 47907-1285

STEERING COMMITTEE MEMBERS

B. SHeu, Editor-in-Chief
Avant! Corporation
Fremont, CA 94538

Y.-F. HuanGg

University of Notre Dame
Dept. of Electrical Engineering
Notre Dame, IN 46556-5637

B. W. WaH

University of Illinois
Coordinated Science Lab
Urbana, IL 61801

T. ICHIKAWA

Hiroshima University

Faculty of Engineering
Higashi Hiroshima, 739 Japan

C.-Y. Wu

National Chiao Tung University
Dept. of Electronics Engineering
Hsinchu 300, Taiwan

W. H. TRANTER

Mobile & Portable Radio Research Group
Virginia Polytechnic Institute and State University
Blacksburg, VA 24061-0350

IEEE Circuits and Systems Society

G. De McHELI, Vice President—Publications
Stanford University

Gates Computer Science,

Stanford, CA 94305

IEEE Communications Society

W. H. TRANTER, Appointed Officer—Director Journals
Mobile & Portable Radio Research Group

Virginia Polytechnic Institute and State University
Blacksburg, VA 24061-0350

IEEE Computer Society

B. W. WaH, President—Publications
Coordinated Science Lab
University of lllinois

Urbana, IL 61801

IEEE Signal Processing Society
R. V. Cox, Vice President—Publications

AT&T Labs Research
Florham Park, NJ 07932

Manuscript Management

IEEE Signal Processing Society Publications Office
445 Hoes Lane, P. O. Box 1331, Piscataway, NJ 08855-1331
Fax: (732) 562-8905, email: tmm.info@ieee.org

M. M. KowaLczyk, Executive Director
IEEE Signal Processing Society

J.-E. SiYDER, Administrative Assistant
IEEE Transactions on Multimedia



