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Editor’s Comments

Adriano Camps, Editor
Department of Signal Theory
and Communications
Polytechnic University of
Catalonia

UPC Campus Nord, D4-016
E-08034 Barcelona, SPAIN
TEL: (34)-934.016.085
FAX: (34)-934.017.232
E-Mail: camps@tsc.upc.es

Thisis avery exciting issue to me. In addition to our regular
sections, several of my goalswhen | became the Editor of this
Newsletter have become aredlity.

Our editoria board hasincreased with anew Associate Edi-
tor for African Affairs: Mrs. Tariro Charakupa-Chingono. We
give her awarm welcome, and we are sure that she will better
connect with theinterestsand activitiescarried outin the African
continent. Inthisher firstissue as Associate Editor, shebringsus
an article of the third African satellite and its applications, the
NigeriaSat-1, which isalso in the cover page of thisissue.

A new profileisinaugurated: the Students Profile, whichisin-
tended to be a place where students and student associations that
work in thefield of Remote Sensing and closdly related aress, can
show the community their activities. In this issue the AESS
Studiants association, now trying to form a joint

continued on page 4

Message from the President

Dr. Albin J. Gasiewski
President, IEEE GRSS

NOAA Environmental
Technology Lab

325 Broadway R/ET1

Boulder, CO 80305-3328, USA
Phone: 303-497-7275

E-Mail: al.gasiewski@noaa.gov

Every five yearsthe Ingtitute performs athorough review of its So-
cietiesand their publications. Having stepped into the Presidency of
the GRS-S at the time of our most recent review, | was required to
preparean extensive set of didescovering all aspectsof our Society
— Awards, Bylaws, Chapters, Demographics, Educational Pro-
grams, Fiddsof Intered, etc... Thematerial was compiled with the
help of many of our Society officers and presented to the |EEE So-
ciety and Publications Review Boards at the TAB mesting in Sa
vannah, Georgia, on February 12. Our presentation team consisted

of Past President CharlesL uther, TGARS Editor Jon Benediktsson,
Finance Director James Getlin, and me. Whilethe officid resultsof
the review are pending (and | anticipate them to be pogtive), |
would like to share with you some of the key strengths of the
GRS-S that became readily apparent during our presentation.

First and foremost, our Society can clam anearly uniqueattrib-
ute within the Indtitute in its being a truly globa IEEE entity. The
globa nature of the GRS-S is clear from our demographics, the
venues of our IGARSS and Speciaty Symposia, our chapter loca-
tions, and (perhapsforemost) our intellectud products. Our Society
drawsits membership from 71 countrieslocated in al 10 IEEE re-
gions, with nearly half of our membership being non-U.S. Reflect-
ing these gtatidtics, just under half (11 out of 23) of our IGARSS
events have been held at venues outside of North America, and al-
most haf (9 out of 19) of our Society Chapters are located outside
North America. A glance through nearly any issue of TGARS re-
ved spaperson globa Earth observationsfrom any of severa satel-
lite systems. Many of these papers claim international
co-authorship. Withregardto global participation, weareoneof the
most progressive of |EEE Societies.

But our globd natureismorethan mere“window dressing.” This
attribute of our Society, | believe, is one of the principle reasons for
our strong and evolving technical knowledge base. The GRS-S net-
work of peersisextensive and connectswith thebest and brightest of

continued on page 30

Cover Figure Information

NigeriaSat-1 at RAL (UK) during testing. NigeriaSat-1 sample imagery: Lagos Coastine and Shiroro Dam (Nigeria).

NigeriaSat-1 was launched at 7:12 hourson 27 September, 2003 from the Plesetsk Launching Pad in Northern Russia. Itisa
satellite of the standard Disaster Monitoring Constellation (DM C) design carrying an optical imaging payload developed by
SSTL (Surrey Satellite Technol ogiesL td.) to provide 32-m ground resol ution with an exceptionally wide swath width of over
640 km. The payload usesgreen, red and near infrared bandsequivalent to Landsat TM+ bands 2, 3and 4. Imagesarestoredin
al-gigabytesolid-state datarecorder and returned viaan 8-Mbps S-band downlink. NigeriaSat-1 canimage scenesaslargeas
640 x 560 km, providing unparalleled wide-area, medium-resolution data. The datawill be used within Nigeria to monitor
pollution, land use and other medium-scale phenomena. See article for more details.
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Editor’s Comments
continued from page 3

GRS SAESSAPMTT student chapter, presents its activities at
the Technicad University of Catdonia. From here, wewould liketo
inviteother student associationsto submit their short manuscripts.

Finally, the section on Short Tutorials has started with a
very interesting introductory tutorial on radar polarimetry and
interferometry, by Dr. Shane Cloude. We are very grateful to
Dr. Cloude for the time and the dedication spent in preparing
this short tutorial. Aswe expect to continue this series of short
tutorialsin future issues of the Newsletter, please do not hesi-
tate to contact the Editorial Board if you want to contribute.
These introductory manuscripts are more oriented to under-
graduate students on Remote Sensing, the seed of the future of
our community and society, or to professionals working in a
different field willing to know more about it.

Hope you enjoy it!

Introducing Our New Editorial
Board Member

Mrs. Tariro Charakupa-Chingono, was
born in 1967 in Zimbabwe. She received a
Meteorological Officer 4 Certificatein 1939
from the Meteorological Office of Zimba:
bwe, the Diploma on Geologica Technol-
ogy for Environmental Management in
1993 fromtheUniversity of Luton (UK), the
Bachdor of Science in Environment Geol-
ogy in 1995 from the Royal Holloway Uni-
versty of London, and the Magters of Science in 1996 in Remote
Sensing and Geographical Information Systemsfor Environmental
Management from the University of Greenwich (UK). From 1987
to 1991 she was a Junior Meterologica Officer at the Zimbabwe
Meteorological Office, and from 1996 to 2002 a research Scien-
tis/Consultant in the Environment and Remote Sensing Indtitute.
Since 2002 she is a Geoenvironmental Consultant, GIS and Re-
mote Sensing Specidist at Aqualogic Gaborone, and since 2003 a
Research Associate at the Indtitute of Environmenta Studies, at the
University of Zimbabwe. Her current interest embrace consultancy,
training and researchin thegpplication of integrated remote sensing
and Gl Sfor resource expl oration, monitoring and management, en-
vironmental monitoring and management including waste man-
agement, pollution monitoring and management (groundwater and
land surface), environmental impact assessment (EIA), and waste
management. Sheisan active member of the Commission on Geo-
logica Sciences for Environmental Planning of the international
Union of Geologica Sciences (co-geoenvironment - the Medical
Geology/Geomedicine Working Group), the Southern African
Network for Training in the Environment (SANTREN), the Air
Pollution Network for Africa (APINA), and the Association of
Geoscientists for Internationa Development (AGID).

Newsletter Editorial Board Members:

Adriano Camps, Editor
Department of Signal Theory and
Communications

Polytechnic University of Catalonia
UPC Campus Nord, D4-016
E-08034 Barcelona, SPAIN

TEL: (34)-934.016.085

FAX: (34)-934.017.232

E-mail: camps@tsc.upc.es

David B. Kunkee, Associate Editor for
Organizational and Industrial Profiles
Radar and Signal Systems Department
The Aerospace Corporation

PO Box 92957 MS M4-927

Los Angeles, CA 90009-2957

TEL: 310-336-1125

FAX: 310-563-1132

E-mail: David.B.Kunkee@aero.org

Stephen J. Frasier, Associate Editor for
University Profiles

Department of Electrical and Computer
Engineering

113D Knowles Engineering Building
University of Massachusetts

Amherst, MA 01003-4410

TEL: 413-545-4582

FAX: 413-545-4652

E-mail: frasier@ecs.umass.edu

Yoshio Yamaguchi, Associate Editor for
Asian Affairs

Dept. of Information Engineering

Faculty of Engineering, Niigata University
2-8050, lkarashi, Niigata 9502181 JAPAN
TEL: (81) 25-262-6752

FAX: (81) 25-262-6752

E-mail: yamaguch@ie.niigata-u.ac.jp

Sonia C. Gallegos, Associate Editor for

Latin American Affairs

Naval Research Laboratory

Ocean Sciences Branch, Oceanography
Division

Stennis Space Center, MS 39529, USA

TEL: 228-688-4867

FAX: 228-688-4149

E-mail: gallegos@nrlssc.navy.mil
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2004 AdCom Members’ Names and Addresses

Dr. Albin J. Gasiewski

President, IEEE GRSS

NOAA Environmental Technology Lab
325 Broadway R/ET1

Boulder, CO 80305-3328, USA
Phone: 303-497-7275

E-Mail: al.gasiewski@noaa.gov

Dr. Leung Tsang

Executive VP, [EEE GRSS

City University of Hong Kong
Dept. of Electronic Engineering
83, Tat Chee Ave.

Kowloon, Hong Kong, CHINA
Phone: 852-2788 9399
E-Mail: eeltsang@cityu.edu.hk

Dr. Thomas J. Jackson

Secretary, IEEE-GRSS

USDA-ARS Hydrology and Remote
Sensing Lab

104 Bldg 007 BARC-West

Beltsville, MD 20705, USA

Phone: 301-504-8511

E-Mail: fjackson@hydrolab.arsusda.gov

Dr. Karen M. St. Germain

VP of Operations & Finance, IEEE-GRSS
NPOESS Integrated Program Office
8455 Colesville Road, Suite 1450
Silver Spring, MD 20910, USA
Phone: 301-713-4802

E-Mail: Karen.StGermain@noaa.gov

Dr. Kamal Sarabandi

VP of Professional Activities, IEEE-GRSS
Dept. of Electrical Eng. & Computer
Science

Ann Arbor, Ml 48109-2122, USA
Phone: 734-936-1575, 734-764-0500
E-Mail: saraband@eecs.umich.edu

Dr. Paul Smits
VP of Technical Activities, IEEE-GRSS
Joint Research Centre Institute for Env.

And Sustainability
TP262

121020 Ispra, ITALY
Phone: 39-0332-785279
E-Mail: paul.smits@ieee.org

Dr. Melba M. Crawford

VP of Meetings & Symposia, IEEEGRSS
Center for Space Research

3925 W. Braker La., Suite 200

The University of Texas at Austin
Austin, TX 78712-5321, USA
Phone: 512-471-7993

E-Mail: crawford@csr.utexas.edu

Dr. Jon A. Benediktsson
Transactions Editor, IEEE-GRSS
Department of Electrical and Computer
Engineering

University of Iceland

Hjardarhaga 2-6

107 Reykjovik, ICELAND

Phone: +354-525-4670

E-Mail: benediki@hi.is

Dr. Andrew J. Blanchard
Clean Earth Technologies
1350 E. Arapaho Rd.
Richardson, TX 75081, USA
Phone: 972-889-0044x25

E-Mail: ablanchard@cleanearthtech.com

Dr. William J. Eme|
Letters Editor, IEEE-GRS
CCAR Box 431

University of Colorado
Boulder, CO 80309-0431
Phone: 303-492-8591
E-Mail: Emery@colorado.edu

Dr. William B. Gail

Ball Aerospace

P.O. Box 1062

Boulder, CO 80306-1062, USA
Phone: 303-939-4418

E-mail: bgail@ball.com

Dr. James A. Gatlin
Director of Finance, IEEE-GRSS
Code 922 (Emeritus)

Goddard Space Flight Center
Greenbelt, MD 20771, USA
Phone: 301-614-5450

E-Mail: j.gatlin@ieee.org

Dr. David G. Goodenough
Pacific Forestry Centre

Natural Resources Canada
506 West Burnside Road
Victoria, BC V8Z 1TM5, CANADA
Phone: 250-363-0776

E-Mail: dgoodeno@nrcan.gc.ca

Dr. Martti T. Hallikainen
Helsinki University of Technology
Laboratory of Sé)ace Technology

. O. Box 300
FIN-02015 HUT, FINLAND
Phone: +358-9-451-2371
E-Mail: Martti.Hallikainen@avasun. hut fi

Dr. Ellsworth LeDrew

User Application Committee Co-chair
University of Waterloo

Geography Department
QOO%niversify Ave. West

Waterloo, Ontario N2L 3G 1, CANADA
Phone: 519-888-4567 x 2783
E-Mail: ells@watleo.uwaterloo.ca

Dr. David M. Le Vine

NASA Goddard Space Flight Center
Code 975.0

Greenbelt, Maryland 20771
Phone: 301-614-5640

E-mail: David.M.LeVine@nasa.gov

Mr. Charles A. Luther
Past President, IEEE-GRSS
Office of Naval Research
800 N. Quincy Street
Arlington, VA 22217, USA
Phone: 703-696-4123
E-Mail: lutherc@onr.navy.mil

Dr. Anthony K. Milne

University of New South Wales
School of Biological, Earth and Env.
Sciences

Sydney, NSW 2052, AUSTRALIA
Phone: 61-2-9385-4879

FAX: 61-2-4451-4628

E-Mail: t.milne@unsw.edu.au

Dr. Alberto Moreira

Deutsches Zentrum fir Luft- und
Raumfahrt (DLR)

Institut fiir Hochfrequenztechnik und
Radarsysteme

Abtei})ung SAR-Technologie, P.O. Box
111

82230 Wessling, Germany

Phone: +49 8153 28 2360

Email: alberto.moreira@dlr.de

Mr. Granville E. Paules Il
Program Planning and Development
Division

Earth Science Enterprise

NASA Headquarters Code YF
Woashington, DC 20546, USA
Phone: 202-358-0706

E-mail: gpaules@hqg.nasa.gov

Dr. Steven C. Reising

Electrical and Computer Engineering
Department

113B Knowles Engineering Building
University of Massachusetts
Amherst, MA 01003-4410, USA
Phone: 413-577-0697

Email: reising@ieee.org

Dr. David Weissman

Hofstra Universile, Dept. of Engineering
104 Weed Hal

Hempstead, NY 11549, USA
Phone: 516-463-5546

Email: eggdew@hofstra.edu

Dr. Werner Wiesbeck

Past President, IEEE-GRSS

University of Karlsruhe

Insfitute for High Frequency & Electronics
Kaiserstrasse 12

76128 Karlsruhe, GERMANY

Phone: +49-721-608-2522 (or 7729)
E-Mail: werner.wiesbeck@ihe.uka.de

Dr. Kiyo Tomiyasu,

Honorary Life Member, IEEE-GRSS
Lockheed Martin Corp.

366 Hilltop Road

Paoli, PA ?930]-]2] 1, USA
Phone: 610-531-5740

E-Mail: k.tomiyasu@ieee.org;
kiyo.tomiyasu@Imco.com

Dr. Keith R. Carver

Honorary Life Member, IEEE-GRSS
University of Massachusetts

Dept. of Electrical & Computer Engineering
Ambherst, MA 01003, USA

Phone: 413-545-1665

E-Mail: kcarver@ecs.umass.edu

Dr. Fawwaz T. Ulubr
Honorary Life Member, [EEE-GRSS

The University of Michigan

4080 Fleming Building

Ann Arbor, Ml 48109-1340, USA
Phone: 734-764-1185

E-Mail: ulaby@eecs.umich.edu

Ms. Lisa Ostendorf

Director of Information Services, IEEE-GRSS
|[EEE Geoscience & Remote Sensing
Society

63 Live Oak Lane

Stafford, VA 22554, USA

Phone: 540-658-1676

E-Mail: ieeegrss@adelphia.net

Ms. Tammy Stein

Director of Conferences, IEEE-GRSS
I[EEE Geoscience and Remote Sensing
Society

1799 Rt 46 W #231

Rockaway NJ 07866, USA

Phone: 973-586-7960

E-Mail: grss@ieee.org

Dr. Adriano Camps

GRSS Newsletter Editor

Dept. of Signal Theory & Communication
Polytechnic University of Catalonia,
Campus Nord, D4-016

08034 Barcelona, SPAIN

Phone: (34)-93-401-60-85

E-mail: camps@tsc.upc.es

Dr. R. Keith Runer

GRSS Rep. on Social Implications of
Technology
Johns Ho[gkins Univ. Applied Physics Lab
Space Dept.

Johns Hopkins Rd.

Laurel, MD 20723-6099, USA

Phone: 240-228-5384

E-Mail: keith.raney@jhuapl.edu

Mr. Paul Racette

GRSS PACE Rep.

NASA/GSFC Code 555
Greenbelt, MD 20771

Phone: 301-286-4756

E-Mail: Paul. E. Racette@nasa.gov

Dr. Didier Massonnet
IGARSS03 General Chairman
CNES

18 Avenue E Belin

Toulouse Cedex 31401, FRANCE
Phone: 33.5.61273418

E-Mail: didier.massonnet@cnes.fr

Dr. Verne Kaup
IGARSS04 General Chairman
ICREST

Univ. of Missouri-Columbia
349 EBW

Columbia, MO 65211, USA
Phone: 573-882-0793
E-Mail: kauppv@missouri.edu

Dr. Wooil M. Moon
IGARSS05 General Chairman
Seoul National University

Dept. of Earth System Science
Kwanak-gu Shilim-dong San 56-1
Seoul, 151742, KOREA

Phone: 82-2-880-8898

E-Mail: wmoon@eos1.snu.ac.kr

or
University of Manitoba

Geophysics Dept.

Winnipeg, MD R3T 2NT, CANADA
Phone: 1-204-474-9833

E-Mail: wmoon@cc.umanitoba.ca

Dr. V. Chandrasekhar
IGARSS06 General Co-Chairman
Colorado State University

Electrical Engineering Dept.

Fort Collins, CO 80523, USA
Phone: 970-491-7981

E-Mail: chandra@engr.colostate.edu

Dr. Ignasi Corbella
IGARSS07 General Chairman
UPC - TSC

Despatx: 208

Campus Nord - Edif. D3

C. Jordi Girona, 1-3

08034 Barcelona, SPAIN
Phone: 34 93 4017228
E-Mail: corbella@tsc.upc.es

Dr. Roger King

Data Archiving and Distribution
Committee Chair

Mississippi State University
Box 95;?

Mississippi State, MS 39762-9571, USA
Phone: 662-325-2189
E-Mail: rking@ece.msstate.edu

Dr. Liping Di

Data Archiving and Distribution
Committee Co-Chair

School of Computational Sciences
George Mason University

Fairfax, Virginia 22030-4444, USA
Phone: 301-552-9496

E-Mail: Ipd@rattler.gsfc.nasa.gov

Dr. Lori Bruce

Data Fusion Technical Committee Chair
Mississippi State University

Electrical and Computer Engineering
Box 9571

Mississippi State, MS 39762, USA
Phone: 662-325-3912

E-Mail: bruce@ece.msstate.edu

Dr. Palma Blonda

Data Fusion Technical Committee Co-chair
CNR-Instituto Elaborazione Segnali ed
Immagini

Via Amendola 166/5 - 70126 Bari, ltaly
Phone: E‘?) 080 5481612

E-Mail: blonda@iesi.ba.cnr.it

Dr. Jeffery Piepmeier
Instrumentation and Future Technologies
Committee Chair

NASA Goddard Space Flight Center
Code 555

Greenbelt, MD 20771, USA

Phone: 301-286-5597

FAX: 301-286-1750

E-Mail: Jeff.Piepmeier@gsfc.nasa.gov

Dr. David B. Kunkee

Frequency Allocations in Remote
Sensing Committee Chair

The Aerospace Corp.

Radar and Signal Systems Department
P.O. Box 92957, MS M4-92

Los Angeles, CA 90009-2957, USA
Phone: 310- 336-1125

Email: David.Kunkee@aero.org

Dr. David R. DeBoer

Frequency Allocations in Remote
Sensing Committee Co-Chair
SETI Institute

UC Berkeley Radio Astronomy Lab
Berkeley, CA

Phone: 510-643-2329

E-Mail: ddeboer@seti.org

Dr. Venkat Lakshmi

User Applications Committee Co-Chair
Department of Geological Sciences
University of South Carolina
Columbia SC 29208, USA

Phone: (803)-777-3552

E-Mail: vlakshmi@geol.sc.edu

Dr. Robert A. Shuchman

GRSS Ad Hoc Industry Liaison Committee
Altarum Institute

P.O. Box 134001

Ann Arbor, MI, USA

Phone: 734-302-5610

E-mail: robert.shuchman@altarum.org

Dr. Curtis H. Davis
IGARSS06 TP Co-Chair
University of Missouri-Columbia
Dept. of Electrical Engineering
323 Engin. Bldg. West
Columbia, MO 65211, USA
Phone: 573-884-3789

E-mail: davisch@missouri.edu

Mr. M. Craig Dobson
IGARSS04 TP Co-Chair

NASA Headquarters

Office of Earth Science, Code YS
Washington, DC 20546, USA
Phone: 202-358-0254

E-Mail: cdobson@nasa.hqg.gov

Dr. Jay Pearlman

The Boeing Compan

PO Box 3707 MS 84-24

Seatile, WA 98124, USA

Phone: 253-773-5419

E-Mail: jay.pearlman@boeing.com

Dr. Sonia C. Gallegos

South American Liason

Naval Research Lab, Code 7333

Stennis Space Center, Mississippi,
39529, USA

Phone: 228-688-4807

E-Mail: Gallegos@nrlssc.navy.mil
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GRS-S Chapters and Contact Information

Chapter Location

Joint with
(Societies)

Chapter Chair

E-mail Address

Region 1. Northeastern USA

Boston Section, MA

GRS

John Kerekes

kerekes@ll.mit.edu

Springfield Section, MA

AP, MTT, ED, GRS, LEO

Steven Reising

reising@ieee.org

Region 2: Eastern USA

Washington / Northern VA GRS Guoging Sun guoging@ltpmailx.gsfc.nasagov
Region 3: Southeastern USA
Atlanta Section, GA AES, GRS Greg Showman greg.showman@gtri.gatech.edu
Eastern North Carolina Section, NC | GRS LindaHayden haydenl @mindspring.com
Region 4. Central USA
Southeastern Michigan Section GRS Robert Onstott ronstott@erim-int.com
Region 5: Southwestern USA
Denver Section, CO AP, MTT, GRS Karl Bois karl.bois@hp.com
Houston Section, TX AP, MTT, GRS, LEO Krzysztof Michal ski krys@ee.tamu.edu
Region 7: Canada
Toronto, Ontario SP, VT, AES, UFF, OE, GRS | Konstantin Plataniotis kostas@dsp.toronto.edu
Vancouver Section, BC AES, GRS Jerry Lim jl@mda.ca

Region 8: Europeand Middle East

Central and South Italy 1 GRS Domenico Solimini solimini @disp.uniroma2.it
Central and South Italy 2 GRS Maurizio Migliaccio maurizio.migliaccio@uninav.it
Germany GRS Alberto Moreira Alberto.Moreira@dir.de
Russia Section GRS Anatolij Shutko ashutko@aamu.edu

Spain Section GRS Adriano Camps camps@tsc.upc.es

Ukraine AP, NPS, AES, ED, MTT, GRS| Anatoly Kirilenko kirilenko@ire.kharkov.ua

Region 10: Asia

and Pacific

Beijing Section, China GRS Chao Wang cwang@public.btanet.cn

Seoul Section, Korea GRS Wooil Moon wmoon@cc.umanitoba.ca

Japan Council GRS Y oshio Y amaguchi yamaguchi @ie.niigata-u.ac.jp
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GRS-S Members Elevated to the Grade of Senior
Member from June 2003 to March 2004

Congratulations to the following 32 IEEE GRS-S members
who were elevated to the Senior membership grade during the
period June 2003 to March 2004. Their namesand dates of ele-
vation are listed below.

June 03: H. Ramapriyan, R. C. Poe, M. D. King, M. M.
Verstraete, P. Cipollini
August 03: E. L. Miller, ST. K. Chan, V. Jandhyala, D. A.
Clausi, S. Masanobu
October 03: G. M. Skofronick Jackson, D. B. Trizna, G. L.
Rochon, S. Li, M. T. Chahine, M. R. B. Dunsmore, M. Xia, T.
W.S. Chow
November 03: S. Qian, M. O. Sigelle, S. R. J. Axelsson, S.
Cruz-Pol, L. L. Yan
January 04: J. V. Toporkov, M. Nolan, Y. Xue, X. Zhang
February 04: T.Kane, G. S. Percivall, S. Pookaiyaudom, F. L.
Teixeira, Z. Wu
Senior membership has the following distinct benefits:

» The professional recognition of your peers for technical

and professional excellence.

e An attractive fine wood and bronze engraved Sefior
Member plague to proudly display.

e Up to $25.00 gift certificate toward one new Society
membership.

* A letter of commendation to your employer on the
achievement of Senior member grade (upon request of
the newly elected Senior Member).

» Announcement of elevation in Section/Society and/or lo-
cal newsletters, newspapers and notices.

* Eligibility to hold executive | EEE volunteer positions.

» Can serve as Reference for Senior Member applicants.

* Invitedto beonthepanel to review Senior Member appli-

cations.

* Eligiblefor election to be an IEEE Fellow.
Applications for senior membership can be obtained form
|EEE GRS-S website:
http://ewh.ieee.org/soc/grss/ (click Join Us)
or |[EEE Senior membership program:
http://www.ieee.org/organi zati ons/rab/md/smprogram.html

IEEE Dennis J. Picard Medal for Radar Technologies
and Applications Sponsored by: Raytheon Company

The |IEEE Dennis J. Picard Medd for Radar Technologies and
Applicationswasestablished in 1999 for outstanding accomplish-
mentsin advancing thefields of radar technologiesto anindivid-
ual or group of up to three, Recipient selection isadministered by
the IEEE Awards Board through its Medals Council. A Picard
Medal Evaluation Committee, consisting of representatives from
the |EEE Societies, reviews nominations and forwards a recom-
mendation to the Medas Council. Criteria considered by the
Evauation Committee include leadership in the field of radar
technologies and applications; originality, breadth, inventive
valueand duration of individual and/or group contributions; pub-
lications and patents; society activities and awards; industry rec-
ognition and honors; and nomination quality. The award consists
of agold medal, certificate and a cash prize.

Information on the Medal and the nomination formsmay be
found at: http://www.ieee.org/awards/sums/picard.xml
Nomination Deadline: 1 July, 2004
Prior recipients of the award
2004 - DAVID ATLAS, Distinguished Visiting Scientist
NASA Goddard Space Flight Center Greenbelt, MD
“ For exceptionally outstanding leader ship and significant individ-

ual technical contributions to the application of radar for the ob-
servation of weather and other atmospheric phenomena.”

2003 - WILLIAM SKILLMANConsultant, (Retired) West-
inghouse Electric Baltimore, MD

“For pioneering work in pulse Doppler radar design and its uti-
lization for airborne early warning radar systems.”

2002 - DAVID K. BARTON, Executive Vice-President,
ANRO Engineering Inc., Hudson, MA

“For contributions to radar system design and analysis, the
publication of definitive radar reference books, and to the ex-
change of radar technology information internationally.”
2001 - FRITZ STEUDEL, Raytheon Company (retired),
Sudbury, MA

“For outstanding leadership, technical contributions and the
implementation of innovative conceptsin the design, develop-
ment, and deployment of large wide-band phased array radar
systems.”

2000 - MERRILL SKOLNIK, Naval Research Laboratory,
Washington, D.C.

“For outstanding leader ship of Navy radar research, author-
ship of widely used bookson radar, and personal contributions
to the advancement of radar technology and systems.”
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PACE Piece

Mr. Paul Racette, GRS-SPACE Chair Code 555
NASA Goddard Space Flight Center

Greenbelt, MD 20771

E-mail: Paul.E.Racette@nasa.gov

« L~ Did you know?

TEEE oftfers a 50% reduction in

w membership dues to applicants
who are unemployed.

Inlieuof oninterview, inthisissuel report on [EEE-USA 2004
Leadership Workshop held March 19-21 in Atlanta Georgia.
The Leadership Workshop was an eye opener for me, demon-
strating the depth of the grassrootsvolunteer network that isthe
life source for the activities of the IEEE-USA. |IEEE-USA
serves its membership through maintaining professional de-
velopment programs, career counseling services, and promot-
ing the interests of the membership through legislative
activities. In the words of the IEEE-USA president John
Steadman, “|EEE-USA iseverything but thetechnical issues.”
I enjoyed the workshop’s keynote address by Dr. Peggy
Hutcheson who spoke on volunteer leadership. | share a sum-
mary of her presentation in a sidebar article. At this year's
workshop, unemployment of the | EEE membership wasthefo-
cus of much discussion.

Unemployment is Priority Issue for the
IEEE-USA

With a US contingency of ~235,000 members, IEEE-USA is
an influential lobbying force and the largest technical organi-
zation that provides | egislatureswith adviceimportant to tech-
nical policy formulation. The top priority issue for the
IEEE-USA istherecord high levels of unemployment of elec-
trical and computer engineers across the country. Ron Hirais
an electrical engineer and expert in public policy at the Roches-
ter Institute of Technology. He presented statistics of employ-
ment trends over the past two decades. Alarming isthefact that
for thefirst time, in 2003 unemployment ratefor electrical and
electronic engineersreached an all-timeannual high of 6.2 per-
cent exceeding the national average unemployment for all
workers (see Fig. 1). In response, the IEEE-USA board of Di-
rectors has recently approved position statements on the H1-B
visaprogram, L-1 visa, and offshore outsourcing. These posi-
tion statements as well as others may be viewed on
WWW.ieeeusa.org.

10,0%
9.0%
80%
7.0%
60%
50% |
4,0% -+

3,0%

20% + 'y .: . p Y K 5y
1.0% - “'.:'.:' ‘l"t"‘-'( Q.--\_‘»\:-“‘:".I
0,0% -+ T -
vl o A S "~ ] o A ] . ]
G I ST AT S S

——All \M:rk.ers - -~ - Elactrical Engineers - -a- - Compuler Scientists

Figure 1: Unemployment rates of electronic engineers and
computer scientist over the past two decades compared
with total worker unemployment. In 2003, the unemploy-
ment rate of electronic engineers exceeded the national
rate for all employees.

In addition to position statements rel ated to employment is-
sues, the IEEE_USA board has established the following pub-
lic policy priorities:

» Promoting research and innovation to sustain US techno-

logical leadership

» Enhancing homeland security and protecting critical in-

frastructure

 Ensuringthereliability of the USelectrical power system

» Sustaining a world-class science and engineering

workforce

» Promoting savings and safeguarding retirement security

 Supporting US competitiveness through deployment of

advanced communications technologies

 Using technology to promote public health and safety

Political activism is one of the most important functions
of IEEE-USA. To this end, IEEE-USA employs full-time
lobbyists who work on Capitol Hill to promote the interests
of engineers. Thel EEE-USA staff can help youto develop a
strategy to convey your message to congressional leaders.
The |IEEE-USA website contains a number of resources to
assist the political activist. These resources include: a tool
that identifies your elected officialsfor the district in which
you live, guidelines for writing your representatives, voter
registration forms, and candidate information for upcoming
elections. Many GRS-S members may be prohibited from
certain lobbying activities, especially in the context of their
official work. For thisreason, a Review of the Hatch Actis
included in thisissue.
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Peggy Hutcheson delivered the keynote address for the |IEEE-USA
L eadership Workshop.

Dr. Peggy Hutcheson, President of The Odyssey Group received a
specid citation at the IEEE-USA Awards and Recognition Pro-
gram “For her tirdesseffortsand devotion to enhancing the careers
and professiona development of U.S. IEEE members.” She was
a0 the keynote speeker at the Leadership Workshop where she
spoke on “what every volunteer leader needs to know.” Her key-
note address resonated with the audience since al the workshop
participants were volunteer leaders. She spoke of 10 things she has
learned that make a successful volunteer leader:

1. Volunteer for what you are passionate about. Y ou will be
effectiveif you arewhereyou want to makeadifference, if

you are doing what you enjoy, and you are serving for a
cause you care about.

2. Build a collaborative environment in which others can
both give and gain based on their interests and goals. It's
more important to obtain commitment than agree-
ment...and the more the merrier.

3. Listen, listen, listen. It is important to listen to your
group and to hear what is said...and what is not said.
Know your listening skills and your own limitations.
It's not an accident of nature that we have two ears and
one mouth.

4. Youcan'tdoit all, sofocus on afew key things that will
makeadifference. Concentrate on pursuing an agendathat
is balanced in success and fulfillment.

5. Makeitiseasy for othersto succeed and reward themwhen
they do succeed. Recognition spawns initiative.

6. Over communicate — both about the big stuff and thelittle
stuff. Communicate in multiple ways and about a lot of
things including both the good and the bad.

7. Volunteering isvolunteer work. Makeit more fun than the
same old work. Recognize and celebrate the diversity of
the group. Food helpsand laughter iswelcome. Offer vari-
ety at your gatherings.

8. Success requires structure and organization. Manage
meetings and events, think through the details...and
follow up.

9. Beclear about your vision, expectations, resultsyou de-

sire, and what you think it will take to get there. And be

realistic.

L ook for talent and devel op it. Coaching and mentoring are

important elements of being aleader. Find your successor

and prepare him or her.

10.

IEEE GEOSCIENCE AND REMOTE SENSING SOCIETY ANNOUNCES

Geoscience and Remote Sensing Letters (GRSL)

Call For Short Papers

Inan effort to reducethetimerequired to publish shorter topica pa-
pers, thel EEE Geoscience and Remote Sensing Society solicitsthe
submission of origina papersfor Geoscience and Remote Sensing
Letters (GRSL). Papers should relate to the theory, concepts, tech-
niques, and applications of remote sensing of the earth (oceansand
atmosphere) and space aswel| asthe processing, interpretation, and
dissemination of thisinformation. GRSL papers may not exceed 5
pages (sngle-spaced, two columns with 3-5 figures) in length.
Color figuresareencouraged, andtheauthor’ scost of reproduction
will be minimized. Each paper will receive at least 2 reviews. Ac-
cepted papers will be published dectronically shortly after receipt
of final materias a IEEE. GRSL encourages papers addressing

new ideas and formative concepts in remote sensing as well as
important new and timely results. Links to web pages and online
softwarewill be encouraged asaway to include material that isnot
normally accessiblein ajourna but is of great vaue to the remote
sensing community.

Procedure:

Prospective authors should submit their manuscripts electroni-
caly by going to http://grs-ieee.manuscriptcentral.com and
choosing “ Geoscience and Remote Sensing L etters’ in pulldown
menu for choice of Journal. Instructionsfor creating new user ac-
counts, if necessary, are available on the login screen. Questions
concerning the submission process should be addressed to
TGRS-L@IEEE.ORG. Inquiries concerning subject material for
GRSL should be sent to Bill Emery at emery@colorado.edu.
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The African Continent Launches a Third Satellite

Tariro Charakupa-Chingono, Associate Editor for African Affairs
Box 1438, Kwekwe

Zimbabwe.

E-mail: tarirocc@webmail .co.za

TheNigeria sNigeriaSat-1 launched on aK osmos-3M booster
rocket from the Plesetsk Cosmodrome in Northern Russia on
27" September 2003 isthe third African satellitein orbit after
the South African and Algerian satellites.

In agroup of five other satellites, NigeriaSat—1 will image
the country and beam to the ground station satelliteimagesand
photographsfor usein various areas of socio—economic devel-
opment (nigeriafirst.org 2004). Each of the six satellitesin the
Disaster Monitoring Constellation (to which Nigeria has be-
come a member) belongs to one country, but is expected to
share information with the others for disaster monitoring. For
therest of thetime, each nation can useitssatelliteasit wishes.

The Disaster Monitoring Constellation (DMC) isanovel in-
ternational co-operation in space, led by Surrey Satellite Tech-
nologies Ltd. (SSTL) bringing together organisations from
seven countries: Algeria, China, Nigeria, Thailand, Turkey,
the United Kingdom and Vietham. The DMC Consortium is
forming thefirst-ever micro-satellite constellation bringing re-
markable Earth observation capabilities both nationally to the
individual satellite owners, and internationally to benefit
world-wide humanitarian aid efforts (Gunter Dirk Krebs
2004). Itssatelliteshaveall been built by SSTL, aspin-off from
theUniversity of Surrey in Guildford, UK (BBC News2003).

Fifteen fully trained Nigerian scientists and engineers under
the supervision of the National Space Research and Devel opment
Agency (NSRDA) will run the ground control station in Abuja.
Five of the 15 Nigerian engineers and scientists involved in the
Nigerian satellite programmeweretrained at the Centrefor Scien-
tificand Industrial Research (CSIR) Satellite Applications Centre
(SAC) in South Africa. The scientistsand engineerswent through
an eight-week intensive programmeat SAC whichincluded satel-
litetelemetry, tracking and command (controlling the satellite), as
well as skills in the use of applying the images that will be cap-
tured from the satellite to real world problems (CSIR 2003). The
other Nigerian engineers were trained in Britain and were in-
volved in the design and production of the satellite.

Foundation

The NigeriaSat-1 project was conceived in April 1999 with
the establishment of the National Space Research and Devel-
opment Agency (NASRDA). The agency has the mandate to
coordinate and consolidate all space technology activities
leading to the development of a Nigerian satellite
(nigeriafirst.org 2004).

NigeriaSat-1

NigeriaSat-1isalow Earth orbit micro-satellite weighing 100
kg. It hasground sampling distance (GSD) or spatial resolution
of 32m. Thedeviceisdesigned to takeimageson aground area
of 600 x 570 km. It is built with a camera base system fitted
with normalised differential vegetativeindex (NDV1) technol-
ogy capable of giving early warning signals of natural and en-
vironmental disasters. NigeriaSat-1 can acquire a wide range
of data useful for geospatial purposes and produces these data
in various formats.

Main Uses of the Satellite

At conception, Nigerianintended to use the satellitefor arange
of vital humanitarian activities, including disaster manage-
ment and early warning signals for floods.

Information obtained would assist government to document,
plan, evacuate victims, and manage disasters.

» Thesatelliteis also to be used to determine human ac-
tivities on the environment, identify natural occur-
rences and their potential areas of spread and damages.
This would enable government install appropriate
plans to avoid or manage occurrence of disasters such
asoil pollution, desertification, erosion, forest fire, and
deforestation.

* Inagriculture, theNigeriaSat-1 isto be used for mapping,
land use planning and management of sustainable graz-
ing, forest logging and planning afforestation
programmes. It would also provide data needed for crop
inventory and yield forecast.

Other uses of the Satelliteinclude:

» Water resources development and management, includ-
ing assessment of the quantity and quality of surface and
underground water, rainfall prediction, as well as inte-
grated water resources management on drought and other
disaster forecast.

» Solid mineral exploration and exploitation, including
general geological mapping and map update or revision,
aswell asdifferentiating host mineral areasin oil, gasand
solid mineral exploration

 Ecosystem, evaluation and monitoring of vegetation and
land use as well asthe aguatic system

* Local andregional planning for tourism anditspotential.

e Scientists from the National Airspace Development
Agency say that the satelliteis capable of delivering data
that would serve demographic uses such as mapping and
planning of population surveys, census enumeration ar-
eas, aswell asmapping, planning and monitoring of rural
and urban growth.

» The NigeriaSat-1 satellite project would also be used to
map state and international boundaries, plan and map ter-
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rain traffic for defence and security purposes, as well as
serve as a potent weapon to identify and neutralise inter-
national criminals.

* Finally, the NigeriaSat-1 project provides important ser-
vices in the areas of health and education. It would be
used in public health delivery to establish therelationship
between malariavectors and the environment that breeds
malaria, as well as to give early warning on future out-
breaks of meningitis.

e The satelliteis also to provide the technology needed to
bring education to all parts of the country via distant
learning (nigeriafirst.org 2003).

Further Developments

In aspeech read by the Director General of the National Space
Research and Development Agency (NASRDA) Professor
Robert Boroffice, on behalf of the Minister of Science and
Technology Professor Turner Isoun, the plansto launch a sec-
ond Nigerian satellitein 2006 were announced (Seun Adeoye,
Osogbo, 2004). The Minister emphasised the need for better
national and international communication through the use of
satellite communication tools.

Points of View

However, both the current and planned satellite programmes
have provoked controversy in certain sectors. Commentators
argue that Nigeriafor a country where more than 80million of
its population of 126million livein abject poverty ought not to
be spending its limited resources on a space programme. On
the other hand others, including former Nigerian presidential
advisor on space Dr. Ade Abiodun believethat satellitescan be
an efficient use of public money wherethey providetimely and
vital socio-economic information for decision makers.

References:

e http://www.skyrocket.de/space/index_frame
htm?http://www.skyrocket.de/space/doc
_sdat/nigeriasat-1.htm

o http://www.nigeriafirst.org/printer_1992.shtm

* http://mww.BBC NEWS World Africa Nigeria enters
space age.htm

* http://biafranigeriaworld.com

* http://www.ngrguardiannews.com/search/

* http://news.bbc.co.uk/1/hi/talking_point/3130390.stm

* http://news.bbc.co.uk/1/hi/sci/tech/3139206.stm

Organizational Profile

International Center for Radio Science (ICRS)

Prof. O.P.N. Calla, Director

ICRS, “ OMNIWAS' A-23 Shastri Nagar

Jodhpur 342 003 (Rajasthan), India

Phone: 91-291-2613123, 2626166, 2640063

Fax: 91-291-2626166

E-mail: opncalla@yahoo.co.in; icrs2003@sancharnet.in

Introduction

Radio waves were first generated by Sir J.C. Bose in India about
100yearsago. Atthesametime, Sir Marconi dso demonstrated the
communication with radio waves in Europe. During the past cen-
tury, with the advent of satellite communications, microwave re-
mote sensing, line of sight communications, troposcatter
communications, the generation of radio waves, and its applica
tions have been widely accepted in most of the aress.

During an international conference sponsored by the Union of
Radio Science International (URS!) held & Ahemdabad in Novem-
ber 1995, the meeting attendants agreed to setup an Internationa
Center for Radio Sciencein India, and the board objectiveswerefor-
mulated. In amesting held in New Delhi on May 15" 1996, Prof.
O.P.N. Cdlawasinvited to become the Firg Director (founder Di-
rector) of the Internationd Center for Radio Science (ICRS). The

ICRS exigts as aregistered society snce June 1997. Itsgods are to
conduct research, training and teaching in radio science, telecommu-
nication, eectronics, computer and information science. The Shri
Laxmi Narain CdlaEducation (L.N.C.E.) foundation wastheinitia
promoter and provider of the fundsfor initia work. A management
council was established with scientists from India, and an interna-
tional advisory board was st up with scientists from various impor-
tant |aboratories, research organizations, government organizations
and academics of different countries: Belgium, Brazil, Caneda, Hol-
land, Japan, New Zedand, Nigeria, Russia, and U. K.

Obijectives

To enhance the interaction and collaboration within scientists
working inthefield of Radio Science, thel CRS hasthefollow-
ing objectives:

(@) To conduct research and studiesin thefield of radio, tele-
communications, el ectronicsand information science, and
within these fields: to promote and organize research with
national and international cooperation, and the discussion
and dissemination of the research results.

(b) To encourage the adoption of common methods of mea-
surement, inter-comparison, and standardization of mea
suring instruments used in the scientific work.

(c) To stimulate and coordinate studies on:
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Microwave Test Bench Setup

For Measurement of

Dielectric Constant  Using
Waveguide Cell

i —

Fig. 1. Themicrowave bench at 8-12 GHz band used for measurement
of Dielectric Constant.

* Scientific aspects and application of telecommunications
using guided and non-guided electromagnetic waves.

« Scientific aspectsof applications of remote sensing using
guided and non-guided el ectromagnetic waves.

» The generation and detection of electromagnetic waves,
and the processing of the signals carried by them.

» To study the interaction of radio waves with matter. To
find out the effects of radio waves on the living and
non-living beings.

 To study, research and develop non-conventional power
generation methods.

(d) To create infrastructure commensurate with the need of
well-defined programs, as accepted and approved by the
competent decision-making body.

(e) Towork in close coordination with the concerned national
organizations working in the field of radio science.

(f) To collaborate with national and international institutions
and organi zations with aview to exchange and share aca-
demic resources, and attend the hardware and software
needs of the Center.

(9) To conduct short and long term courses, training programs as
well asother activitiesin linewith the objectivesof the Center.

(h) Toupgrade and increasethe availablefacilitiesrequiredto
perform research programs.

(i) Toconsider and implement, at the appropriate time, an ex-
tension of the Center facilities in a suitable form for fur-
therance of its aims and objectives.

(J) To consider and, if found appropriate by the competent
body, to alow utilization of the availablefacilitiesat simi-
lar professional bodies in the terms and conditions that
may be decided by the competent authority in view of the
overall objectives of the Center.
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Fig. 2a. Fig. 1 Variation of Dielectric Constant, both € and €, of dry
and wet |oamy sandy soil with respect to frequency aswell astodiffer-
ent percentage of soil moisture.

(k) To obtain grants, sanctions, and take other appropriate
conventional and innovative steps to make the center
self-supporting financially.

() Topurchase and salethe property including land, building,
etc. as needed and required by the institution either on
lease, or asgift/ donation ... and also to take on rent as ap-
proved by competent decision-making body.

Collaborative Programs

ICRS has collaborative programs with various research institu-
tions as well aswith various universities. The centre has signed
MoU with Central Electronics Engineering Research Institute
(CEERI) -Pilani, S.N. BoseNational Center for Basic Sciences—
Kolkata, aswell aswith Tezpur University — Assam, Burdwan
University — West Bengal, Jadavpur University — Kolkata,
Tripura University — Tripura and Central Arid Zone Research
Ingtitute (CAZRI) — Jodhpur. ICRS has aso collaborative pro-
gramswith Defense Laboratory Jodhpur, Jai Narain Vyas Uni-
versity — Jodhpur and S. N. Medical College — Jodhpur.

ICRS has its registered office at “OM NIWAS’ A-23,
Shastri Nagar, Jodhpur 342 003, and has the following facili-
ties: microwave laboratory, computer facilities, electroplating
and electroforming facility borrowed from Calla Engineers,
digital signal processing laboratory, and secretariat. Thereisa
provision available for further expansion in facilities.

Field of work

The different areas in which ICRS is working are: 1) electro-
magnetic metrology, 2) field and waves, 3) signalsand systems,
4) electronicsand photonics, 5) electromagnetic noiseand inter-
ference, 6) wave propagation and remote sensing, 7) ionospheric
radio and propagation of waves, 8) wavesin plasma, 9) radio as-
tronomy, 10) electromagnetic in biology and medicine, 11) in-
formation science and technology, 12), computer hardware and
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Fig. 2b. Variation of Scattering Coefficient with different percentage
moisture content and different angle of incident and polarization at 2
GHz for dry, wet and saline soil.

software, 13) satellite communications, 14) microwave remote
sensing, and 15) image processing,

In all these areas, the work leading to the Ph. D. Degree by
students and research scientist is carried out in both hardware
and applications sides. Jai Narain Vyas University, Jodhpur
has also recognized ICRS for Doctorate level, and in last cou-
ple of years approximately ten M. Tech. Thesis, and morethan
ten student projects have been completed at ICRS.

Research

In past six years the ICRS has undertaken activitiesin the fol-

lowing areas:

1) Microwave Remote Sensing: In this area, ICRS has
worked in the study of the dielectric constant of dry and
wet soil of variouslocations of Indiaat radio frequencies.
The microwave bench at 8-12 GHz band used to measure
the dielectric constant is shown in Figure 1. For 2-20 GHz
frequency band the network analyzer dielectric probe was
used to measure the dielectric constant.

The emission and scattering characterigtics of pure soil or with
different sdinities, dry or wet, have been studied using the
measured values of didectric congtant and with theoretical
models. We have also generated a model named
Cdla-Vivek-Chetan-Gangadhar (CVCG) relating the soil di-
electric congtant and its physical condtituents. The dielectric
congtant of pure water, or with different sdinities, aswell as
dry and wet ice has been measured from 2 to 20 GHz. The
emissivity of foam-covered salt water has a so been estimated.
The above-mentioned work is explained with some of the
graphs and developed images given in Figures 2a-2e. Theim-
ages have been generated using C++, Java & Matlab [1-7].
The remote sensing of the vegetation canopy has also
beeninitiated. The dielectric constant of neem leaves has
been measured and the emissivity and scattering coeffi-
cient have been estimated. In thisarea, many papershave
been published in National and International Confer-
ences around the world by ICRS.

Déalectric Constant of ice vs Frequency

8 1 2 3 4 § 8 T ® 8 W oM o122 OB W 15w

Frequency b Gz

Fig. 2c. Variation of Didlectric Congtant of Icevs. Frequency (2t0 20 GHz)
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2) Biomedical Applications: At ICRS, the work related to
the application of Radio Techniquesto Biomedical started
at very early stage. Theattention wasdrawn to the effect of
radiation on the human being. In this direction, an experi-
ment was conducted in collaboration with Dr. S. N. Medi-
cal College Jodhpur. The experiment consisted of finding
out the effect of microwave radiation on the different parts
of thebody of guineapig. Thecontinuous exposuretoradi-
ation was studied. The work related to this study was pre-
sented in the conferences held at Jodhpur, and was
accepted for presentation in URSI General Assembly held
at Toronto, Canada, in 1999. The details are as follows:

- Inthe 16" annual conference of IndiaAssociation of Pa-
thologists and Microbiologists held at Jodhpur on No-
vember 18"-22nd, 1997.

- Inthe 12" Nationdl symposium on Radiation Physicsheld at
Defense Laboratory Jodhpur on January 28"-30", 1998.

- In the 26" General Assembly of International Union of
Radio Sciencewhich washeld at Toronto Canadaon Au-
gust 13"-21% 1999,

The relationship between the sugar content in the blood

and the dielectric constant of blood is being studied. The

study of the relation of other parameters of blood with di-

electric constant will be undertaken.

3) Antennaand Propagation: Inthisarea, ICRShasworked
in the design of a 140 MHz antenna which has to be small
insizeand also should have protection from accumulation
of snow. Another antenna at S—band has been designed
which alsoisvery much small issize. The development of
acorner reflector and the measurement of radar cross sec-
tion (RCS) using Lunenburg lensis also pursued.
Thepropagation of radio wavesand theeffect of rainonthe
propagation above 10 GHz has been studied as ICRS [8].
Some future work in this direction is being planned, in-
cluding the study of effect of rain on the propagation from
20 GHz to 30 GHz. The instrumentation that will be used
are microwave radiometers and beacon receivers[9].
Microwave propagation over the sea has also been stud-
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Fig. 2d. Variation of emissivity of pure water with frequency (solid
lines are for horizontal, dotted lines are for vertical polarization.)

ied. The signal fading in aline-of-sight link over the sea
dueto the changein the water level hasbeing studied, es-
tablishing the correlation between the time of fade and
the water level has been established, and a model using
C/C++ has been generated to determine the number of
fadesfor the measured water level at the mainland and an
island. The figures and images have been developed in
C++,JAVA and MATLAB. Figure 3 showsthegraph for
the water level and dots are showing number of fades.

4) Industrial Application: Inthisareal CRSiscollaborating
with Central Electronics Engineering Research Institute
PILANI, and Central Fuel Research Institute Dhanbad.
One of the activities pursued is the coal desulphurization.
ICRS aso plansto study effect of microwave radiation to
preserve grains and vegetables.

5) Human Resour ces Development: The ICRSis presently
working in the field of Human Resources Development.
At present, post-graduate students are doing their thesis
work at ICRS. Graduate level students are also trained at
ICRS. A Training Division for scientist in the Microwave
Engineering and Applications is planned for the future.
These training programs will be short-term courses of a
few weeks and long-term courses for few months. These
could be undertaken for sponsored candidates, which
could be tailor-made courses for the organizations, which
do not have such courses at the entry level for scientists
and engineers. Post-doctoral work is also undertaken.

Projects

The Defense, Research and Development Organization,
Chandigarh, asked ICRS to prepare a“ Feasibility study report
on use of microwave instruments for snow study,” that has
been prepared and submitted. ICRS has also been given fol-
lowing projects by Interim Test Range (ITR), DRDO
Chandipur, Electronics and Radar Devel opment Organization
(LRDE), DRDO Bangal oreand Research Centrelmarat (RCI),
DRDO Hyderabad.
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Fig. 2e. Image showing the variation of Brightness Temperature with mois-
ture content (%) for 45-degree angle of incident a vertica polarization.

1. Study of High Resolution Radar

Principal Investigator: Prof. OPN Calla

Research Assistant: Mr. Tapan Borah

Funding Agency: LRDE, DRDO

Duration: April 2002-March 2003

In this project high resolution microwave imaging tech-
niques of radar targets have been studied. Different types of
SAR namely generic, spotlight, strip map, circular, and
mono-pul se have been studied. I ssuesrelated to signal prop-
erties, image reconstruction process, and the algorithms
used in the image reconstruction of different SAR types
(spatial frequency domain interpolation, range stacking,
time domain correlation and back-projection method) are
analyzed in detail. The steps and issues involved in imple-
menting these algorithms are also discussed at length. The
motion compensation issue is also discussed. The images
used in the analysis have been generated for an area of ter-
rain assuming a random distribution of moisture using the
scattering coefficientsthat have been estimated using ageo-
metric optics model, the measured dielectric constant and
the soil surface parameters.

2. Propagation studies for Line of sight Link over sea
Principal Investigator: Prof. OPN Calla

Research Assistants: Mr. Tapan Borah, Mr. Sandip, Ghosh,
Mr. Sanjib Agarwalla, Mr. Dinesh Bohra

Funding Agency: ITR, DRDO

Duration: December 2002-June 2004

Themicrowavelink over seathat connectsthemainland and theis-
land hascommunication failures, which arerdated to thevariability
of the water level. The fading of the signa in aline-of-sight link
over seaduetothechangeinthewater level isstudied. Thecorrela
tion between the time of fade and the water level has been estab-
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lished and themodel hasbeen generated to determinethe number of
fades for the measured water level & mainland and idand.

3. Multi-path Studies

Principal Investigator: Prof. OPN Calla

Research Assistants: Mr. Sandip Ghosh, Mr. Sanjib,
Agarwalla, Mr. Dinesh Bohra,

Funding Agency: RCI, DRDO

Duration: May 2003-April 2004

Microwave links used for communication over water bodies
are affected by multi-path that causetheir failure. Thetracking
of objects at low grazing angles at Ka-Band in sea skimming
mode is thus severely affected by multi-path induced errors.
Thegoal of thisproject isto establish acorrel ation between en-
vironmental parameters and the mono-pulse error generation
mechanism and to provide plausible solutions after simulation
studies to minimize multi-path induced errors.

Courses

ICRS has conducted a one-week course on Radio-meteorology for
the Indian Navy in February 2004. It isadso planning to start the P.G.
diploma course and to conduct five-day course on antenna theory.

Conferences organized by ICRS

| CRShasbeen organizing annual conferencesinrelatedtopics.

It has already organized four National Conferencesand oneIn-

ternational Conference. The details of the Conferences orga-

nized by ICRS are asfollows:

1. Nationa Conference on “100 yrs of discovery of mm
wave,” December 1998,

2. Nationa Conference on “Microwave Remote Sensing of
Land,” January 2000,

3. National Conference on “Applications of Radio Tech-
niquesin Remote Sensing,” November 2001

4. National Conference on“Microwaves, Antenna, Propaga-
tion and Remote Sensing,” December 2002

5. 1% International Conference on “Microwaves, Antenna,
Propagation and Remote Sensing,” December 2003

And it will organize the 2" International Conference on “Mi-

crowaves, Antenna, Propagation and Remote Sensing,” from

23" to 25" November 2004, at Jodhpur.

Paper Publications

ICRS has published seven papersin Indian Journa of Radio and
Space Physics, seven papers have been accepted and one more has
been submitted. The scientists of the center have presented more
than twenty-five papersat Nationd and International Conferences.

Conclusion

ThelCRSis planning to work in thefield of radio-astronomy, infor-
metion technology, distance education, and to provide solutions to
the problems of the common man by using high technology. The
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Fig. 3. Correlation between the time of fade and the water level.

ICRS has committed itself to undertake research activities in radio
sciences, initidly started by Sir J.C. Bosg, to kegp hismemory dive.
ICRSwill look for support from national and internationd organiza-
tions. ICRS has sgned MoUs with indtitutions and universities dl
over India, and plays a meaningful role in the Nation Building
through Human Resour ce Development, as well as through the gp-
plicationsof hightechnology for theupliftment of the common man.
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ESTUDIANTS
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1. Introduction

Since its foundation in 1994 as a student association at the
School of Telecommunication Engineering (Escola Tecnica
Superior d Enginyeria de Telecomunicacié de Barcelona,
ETSETB), AESS Estudiants has been located at the Campus
Nord of the Universitat Politécnica de Catalunya (UPC) in
Barcelona, to encourage the student community to understand
and get involved in scientific and technical areas such as com-
munications and control systems, navigation and positioning
systems, robotics, artificial intelligence, space systems...
Now, after ten yearsAESSEstudiants, loyal toitsheritage, con-
tinues this non-easy task.

Escola Tecnica Superior d'Enginyeria

de Telecomunicacié de Barcelona

UNIVERSITAT POLITECNIGA DE GATALUNYA

2. The members

Duetoitscloserelationship with the ETSETB, the natural source
of active members are the
students of the School of
Telecommunication Engi-
neering. However, one of
the main characterigtics of
our association is that it is
open to members and col-
laborators from other dif-
ferent Schools and
Universities. The associa-
tion has counted within its
main active body with stu-
dents and graduates from
Computer Science, Physics,
Figure 1. AESS Estudiants’ robotics Geology, Electronics Engi-
branch symbol

Figure 2. National Robotics Contest 2004 edition

neering, Aeronautics Engineering... and of course, Telecommu-
nications Engineering. AESS Estudiants isindeed formed by en-
thusiastic people with different backgrounds and motivations
with the objective of organizing courses, events, expositions, and
all kind of activities, year after year.

Being amember of the AESS Estudiants association isvol-
untary and free of charge, with no other requirement than to ob-
tain a personal satisfaction for the time invested. The
association acts as a meeting point to be in contact with other
enthusiastic people and to facilitate the participation of its
members and collaborators in other external activities.

The membersof AESSEstudiantsshareajointinterestinthe
application of the knowledge gathered during their university
studiesand the desireto approach the University community to
the scientific and technical environments, that sometimesseem
to betoo far away. To achieve these objectives alarge number
of activities are organized along the year.

3. The Organization

Thelegal existence of theassociation requiresadirectiveboard
consisting of aPresident, aSecretary, and aTreasurer in charge
of the administrative tasks. AESS Estudiants is organized in
two different, but interactive sections: the Astronomy and New
Technologies branch, and the Robotics branch, each one under
the supervision of aBranch Chief (Astronomy & NT Chief and
Raobotics Chief). The association webmaster and system ad-
ministrator is the sixth member of the AESS Estudiants direc-
tive board.

4. Funding and collaborations
Dueto the rel ationship between the associ ation and the Technical
University of Catalonia, the main source of funding of AESS
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Estudiantsis obtained from the allocated budgets of the ETSETB
and the UPC to support student activities. There is an important
economic collaboration from the Barcelona City Council aswell.
Another different funding source is the salf-financing, basically
through the organization of several courses. Thesefundsand oth-
ers from collaborations with different intitutions, agencies and
companies allows AESS Estudiants to carry out an important
number of activities throughout the years.

5. Activities
During theten yearsof existence of AESSEstudiants, the associ-
ation has carried out a great assortment of different activities,
some of them classics now, organized cyclicaly every one or
two years. The activities organized by each of section include
lecturesand conference series, exhibits, contests, video and film
screenings, Visits, astronomical observations, as well asthe or-
ganization of coursesand thecollaborationin technical articles.
AESS Estudiants also tries to stimulate among its members
the participation in external activities such asrobotic contests,
planned visits and outreach, and educational activities. This
participation enriches not only the members, but the associa-
tion aswell. Among the most popular activities organized ev-
ery year AESS Estudiants has the privilege of being the
organizer of very successfully ones:
» Spanish National Robotics Contest
Our oldest and probably most popular activity, wasfirst cele-
brated on March 29", 1995. At that timeit was the first robotic
competition ever beenin Spain. Every year the competition at-
tracts many students from Spanish universitiesto compete and
to demonstrate the abilities of their self-maderobots. Thereare
three competing categories and nine awards:
Sumo Fighters. After 9 editions, the sumo fighters category is
undoubtedly the most spectacular one. The contest consists of
simulating a sumo fight, where two robots have to find its op-
ponent and throw it out of the circular ring. The imagination
showed by the competitorsin thiskind of contestsisamazing,
surprising every year with new gadgetsand inventionsto make
the robot alittle bit more powerful.
Sniffers. After 7 editions, the sniffer contest isthe most popu-
lar category and, technol ogically speaking, thesimplest one. In
this competition the robots have to follow awhite line over a
black surface. The participation in this category has always
been very large.
Cleaners. After 6 editions, the participantsin the cleanerscon-
test have to clean a closed surface by collecting therice grains
spread around, avoiding the distributed obstaclesthat simulate
the house furniture, and it has also to empty its depositsinto a
prepared recipient. All this requires the use of computer-con-
trolled detection and collection systems.
At present, AESS Estudiantsisworking to introduce new cate-
goriesto the contest in future editions.
* Robotics Course
Oriented tointroduceto the basi cs of robot design and devel op-

Expo-ESA
2004

Figure 3. Expo-ESA 2004 logo

ment, the Robotics Course has been given twice per year asa
complement to the Robotics Contest with agreat success. This
year AESSEstudiantsthefirst edition of the Advanced Robot-
ics Course hastaken place, arevised and updated version of the
classical course.
* Expo-ESA
In 1999, aiming at introducing the possibilities of the space
sector in an attractive way to the students aswell asto foster it,
AESS Estudiants started an ambitious project: Expo-ESA. The
event comprisesaseriesof conferencesand exhibitsdevoted to
present the latest progress of the European space sector. The
objectives of Expo-ESA are to demystify the space sector and
toreducethe gap withthe public. AESSEstudiantsbelievesitis
anecessary to present the advantages of the sector and to par-
ticipatein an areawhichisundergoing animportant expansion.
AESSEstudiantsisdeeply committed to disseminatethisissue.
To achieve these objectives, AESS Estudiants wants to let
know the activities of the European Space Agency (ESA) in
which Spain is an active member, to present the Spanish and

b :
Figure4. Diego Martinez (fourth fromright) and membersof theorga-
nization of Expo-ESA 2004
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Figure 5. Mars rover emulation

Catalan firms collaborating in ESA projects, to present thein-
volvement of UPC in space technologies, and to facilitate the
participation of studentsin space-related activities, as well.
The present edition Expo-ESA 2004, held from March Py
to 31%, 2004, included an open exposition including aMartian
rovers emulator over asimulated Martian surface and the fol-
lowing lecturesand round tables constituted the central body of
the activity.
- Rosetta (D. Martinez, ESA).
- SMOS/MIRAS (A. Camps, UPC; M. Martin-Neira, ESA; J.
Casas, Mier Comunicacions; J. Font, Institute of Marine Sci-
ences/ CMIMA-CSY C; and J. Miranda, UPC).
- Zero Gravity (G. Garcia, IEEC).
- Space Medicine (G. Sabater, ESA).
- Catalonia in the Space Sector (J. Isern, IEEC; J. M. Lecue,
BAIE; R. Bennassar, GTD; S. Soley, Pildo Labs; A. Maiques,
SarLab; F. Galart, NTE; F. Costas, Mier Comunicacions).
- MarsExpress (A. Chicarro, ESA).
- Barcelona and the presidency of Arianecities (L. GOmez,
Barcelona City Hall).
» Astronomical Observations
Thisisanaturd activity of the AESSEstudiants Astronomy and NT
branch which wasboosted with the acquisition of aNewtonian 203
mm telescopein 2001. Astronomica observeationsof specid events
have been performed sincetheearly beginning of the creation of the
branch. The completion of the system with anew set of ocularsand
asolar filter in 2003 has increased the quality of the observations.
An astrophotography kit will be acquired soon.
» Observational Astronomy Course
After years of astronomical observations, AESS Estudiants
decided to offer thefirst Introductory Cour se of Observational
Astronomy in 1999. At the present time the courseisbeing re-
furbished to offer the optimal theoretical background and the
best observational experiences.
» Remote Sensing Series

Another important activity carried out by AESS Estudiants un-
der the name TELEDECT consists of a lecture series to point
out the important role of remote sensing technologies and the
significant work carried out by UPC in thisfield.
TELEDECT ' 02, thefirst edition of thisseries, wasenvisioned
as asingle event covered with the following conferences.
- The SMOS Earth Observation ESA Opportunity (A.
Camps, UPC).
- LIDAR (F. Rocadembosch, UPC).
- Microwave Emissivity models (N. Duffo, M. Vall-llossera,
UPC).
- Microwave altimetry (J. J. Martinez-Benjamin, UPC).
- Interferometric RADAR applied to Remote Sensing (A.
Broquetas, UPC).
- Determination of the wind speed and direction over the
sea surface using GPS opportunity signals (E. Cardellach,
|EEC).
- Altimetry at ESA’smission ENVISAT (M. Roca, ESA).
After the great success and the high interest of this lecture
series, the TELEDECT ' 04 a edition was organized, between
March and May 2004. The main lectures are listed below, fo-
cused this time on applied sciences and Master opportunities
offered in Barcelona.
- LIDAR (F, Rocadenbosch, UPC).
- Interferometry (A. Broguetas, UPC).
- Remote Sensing at IEEC (P. El6segui, |EEC).
- |IEEC’s Remote Sensing Master (J. Cristébal, IEEC).
- Passive Remote Sensing from Space (J. Miranda, UPC).
- Remote Sensing Applications in Cartography (Institut
Oceanogréfic).
- Polarimetric Interferometry (X. Fabregas, UPC).

6. Conclusions

AESS Estudiantsis a student association created ten years ago
at UPC. After thisfirst decade, it still keeps seeking new chal-
lenges and opportunities, accumulating expertise and fascinat-
ing the public with the activitiesorganized, and most important
carrying out them in close collaboration with students, gradu-
ates and professionals. New projects will arise, and AESS
Estudiants will not have fear to carry them out.

7. References

For further information, please refer to the following web
pages.

http://aess.upc.es

http://aess.upc.es/expo-esa

http://aess.upc.es/concursrobot

http://www.etsetb.upc.es

http://www.estec.esa.nl/outreach
http://www.tsc.upc.es/eef/research_lines/mrs/pasiu/re-
mote_sensing.htm
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Report on the 8th Specialist Meeting on Microwave
Radiometry and Remote Sensing Applications

Prof. N. Pierdicca

Dept. of Electronics Engineering
University “ La Sapienza” of Rome
Via Eudossiana 18 - Rome, 00184 Italy

Prof. Frank S, Marzano

Dept. of Electrical Engineering

Center of Excellence CETEMPS
University of L’ Aquila

Monteluco di Roio - L’ Aquila, 67040 Italy

The 8th Specialist Meeting on Microwave Radiometry and Re-
mote Sensing A pplications (MicroRad04) was held on Febru-
ary 24-27, 2004 in Rome, Italy. The Meeting was an
overwhel ming success, much over any expectation. Thisexcit-
ing success can be summarized by few numbers such as 162
submitted abstracts, 152 participants, 85 oral presentationsand
42 interactive posters along 4 full days of session works.

The MicroRad04 was held at the Engineering College, sit-
uated in one of the most beautiful sites of the Eternal City, be-
tween the Colosseum, the archaeological area and the early
Christian Basilicas. It isworth mentioning the courtyard of the
College (see picture), enriched by apiece of art dating back to
Renaissance architecture: the ancient well designed by S.
Mosca. The Engineering College occupied the area of an an-
cient Monastery, S. PietroinVincoli (St. Peter in Chains), situ-
ated on the gentle slopes of the Esquilino hill (one of the seven
hills on which Rome was built). The Church of S. Pietro in
Vincoli wasbuilt on the Empress Eudossia’ sbuildings, to pre-
serve St. Peter’s chains. These can be found still nowadaysin
the Church, together with thelarge statue of M oses, scul pted by
Michelangelo as part of the tomb of Pope Juliusl.

The MicroRad04 Meeting isthe latest of a seriesfocusing
on Microwave Radiometry and Remote Sensing of the Envi-
ronment. Thevery first one datesback to M ar ch 1983, when it
was organized and supported by the University “La Sapienza’
of Rome, Italy, asaresult of theinitiative of Prof. G. d’ Auria.
The satisfactory outcome of the first Meeting stimulated an
agreement among the participants to ensure the continuity in
the form of a periodical meeting opportunity, the second of
which supported by IROE-CNR in Florence, Italy, occurredin
1988. Since then, more regular meetings, every 30 months ap-
proximately, have been scheduled and heldintheUSand in [t-
aly, dternately. In 2001 the Meeting was hosted by NOAA in
Boulder, Colorado.

The MicroRad04 Meeting was organized by the Depart-
ment of Electronic Engineering of the University “La
Sapienza’ of Rome and was thought as an open invitation to
convene again in Rome, after twenty years from the previous
opportunity. The objective of MicroRad04 wasto set up acom-

mon forum to report and discuss recent advancesin the specific
field of microwave radiometry, thus gathering all parties be-
longing to the research and industrial community, active in
projects and studies in microwave radiometry of atmosphere,
ocean and land.

Contributions on topics of primary interest have been re-
ceived. When building up the program, the usually poor con-
sensus towards parallel sessions has been taken into account.
The repartition of papersinto both oral and interactive ses-
sions is therefore intended as a straightforward to accommo-
date each author’s wish to contribute to the Meeting with
his’her own work. The denomination “interactive”, that identi-
fies poster presentations, reflects the concept of an open dia-
logue between the Authors and the Audience, for mutual
benefit and for a cross-check of experiences and resullts.

A picture of MicroRad04 participants in the old cloister of the Engi-
neering College.

The 15 sessions of the M eeting were focused on classical
and new advanced topics of environmental remote sensing by
microwave radiometry, emphasizing the methodological, in-
strumental, and application point of views. Interdisciplinary
and sensor synergy issues were also stimulated. The Meeting
was opened by the greetings of the Faculty Dean Dr. T.
Bucciarelli and of the Director of Electronic Engineering Dept.
Dr. G. d'Inzeo as well as by an introduction of the Scientific
Chairman Dr. G. d’Auria. Two sessions, chaired by Dr. A.
Camps, Dr. S. Reising, Dr. A. Shibata and Dr. N. Skou, were
devoted to sea salinity, seawind and ice. Following two ses-
sions, chaired by Dr. F.S. Marzano, Dr. Y. Kerr, Dr. M. Mar-
tin-Neira and Dr. E. Njouku, dealt with missions and
experimental campaigns. At the end of the first day delegates
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of ESA, AIPAS and Alenia Spazio gave apresentation on their
activitiesduring asession chaired by Dr. N. Pierdiccaand F.S.
Marzano. A session, chaired by Dr. A. Shutko and Dr. S.
Paloscia, was devoted to soil and vegetation, while Dr. T.
Hewison, Dr. C. Prigent, Dr. S. Crewell and Dr. N. Grody
chaired two ons on clear-air and clouds applications. The
second day was concluded by asession on snow cover, chaired
by Dr. M. Hallikainen and Dr. P. Pampaloni. A session on elec-
tromagnetic models, chaired by Dr. D. Solimini and Dr. A.
Voronovich, and asession on retrieval methodol ogies, chaired
by Dr. R. Ware and Dr. E.R. Westwater, opened the third day.
Two sessions, chaired by Dr. R. Ferraro, Dr. J. Turk, Dr. V.
Chandrasekar and Dr. A. Mugnai, werededicated to cloudsand
precipitation remote sensing. The last day of the Meeting was
devoted to both sensor calibration and instrument and ad-
vanced techniqueswith chairpersons Dr. A. Gasiewski, Dr. G.
Schiavon, Dr. P. Racette, Dr. H. Suess, Dr. |. Corbellaand Dr.
D. LeVine

Indeed, during the Meeting, special environmental “ef-
fects” were also foreseen, as pointed out by Dr. G. Calabresi,
the scientific secretariat of the Meeting. Asamatter of fact, the
week was affected by arigid weather with temperatures well
bel ow the seasonal averagein Rome, northern winds and some
showers. Nonethel ess, the participants enjoyed both the Meet-
ing and the city.

Dr. G. d’Auriaand Dr. D. Solimini with their wives during the social
dinner.

Last, but not least, the number of participantswho attended
thesocial dinner were 88, morethan 55% of the M eeting atten-
dees(seepicture). Thedinner washeld in atypical Roman res-
taurant, called “Orazio”, close to the Terme di Caracalla and
Fori Romani. The meal was delighted by good local food and
wine. At the end of the dinner abuswas offered for amemora-
ble night sightseeing of Rome (in spite of the drizzle).
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Dr. N. Pierdicca, Dr. F.S. Marzano and Dr. G. d’'Auria during the
MicroRad04 cake party on the last day.

The Meeting was concluded by aMicroRad04 cake party
(see picture) and by the announcement of the next Specialist
M eeting which will be held in Amherst at the University of
Massuchessetts, MA, USA, chaired by Dr. S. Reising and
planned on October 2005.

The workshop proceedings will be published on a
CD-ROM which will be distributed to all participants and
to those who will ask for. Full papers are solicited for a
MicroRad04 special issue of the IEEE Transactions on
Geoscience and Remote Sensing, whose deadline is on
May 1%, 2004. See either the GRSS web site for details of
the special issue or the MicroRad04 web site at
http://www.microrad04.org.

Many peopleand institutions made the MicroRad04 confer-
ence an amazing success. The Meeting co-chairs, Dr. N.
Pierdiccaand Dr. F.S. Marzano, would liketo acknowledgethe
outstanding work of the local organizing team, led by Dr. G.
Calabresi and Dr. L. Pulvirenti with the help of Mrs. S.
Pongracz, Mr. M. Mazzetta and M. Fascetti. A thankful ac-
knowledgement goes to the session chairpersons and to the
Scientific and Steering Committee, composed by Dr. G.
d Auria, Dr. A. Gasiewski, Dr. B. Greco, Dr. R. Guzzi, Dr. M.
Hallikainen, Dr. M. Martin-Neira, Dr. A. Mugnai, Dr. S.
Paloscia, Dr. P. Pampaloni, Dr. D. Solimini, Dr. C.T. Swift, Dr.
J. Vivekanandan, and Dr. E.R. Westwater. A final acknowl-
edgment is addressed to the MicroRad04 sponsor ship from
|IEEE-GRS-S, URSI, and University “La Sapienza’ of Rome
Alenia Spazio, CETEMPS — University of L’Aquila, ESA,
AIPAS, AMS-Gematronik, ASITA, AIT, IEEE-GRS Cen-
tral-South Italy Section, CETEM and ASlI.

Seeyou in Amherst, then, for next MicroRad!
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Data Archiving and Distribution Technical Committee

Roger L. King, Mississippi State University. E-mail:
rking@ece.msstate.edu

Liping Di, George Mason University. E-mail: Ipd@rat-
tler.gsfc.nasa.gov

Web site: www.ieee.org/grss-dad

Background

The storage, use, distribution, archiving, visualization, and
analysis of geospatial imagery and collateral data presents
technological challenges that must be overcome if these data
areto be effectively used in research and in real-time decision
making processes. Thereisan increasing need for the develop-
ment of real -timetechnol ogy to use on-lineimagery and collat-
eral geospatial data, both raster and vector sources. These data
areneeded for anincreased understanding of Earth system pro-
cesses (e.g., climate, weather, and oceans), advanced
geospatial mapping, and enhanced analysis applications. Sig-
nificant researchisbeing conducted inthedistinct areas of dig-
ital libraries, distributed computational technologies,
cyberinfrastructure, scalable storage architecture, data archiv-
ing, data visualization, and spatial data analysis. The Data
Standardization and Distribution (DSD) Technical Committee
(TC) of GRS-S was formulated in 1994 to address some of
these issues. Table 1 lists the names of the individuals who
have provided leadership to this TC over the last 10 years.

Mission and Scope
Asoriginally conceived the DSD mission and scope was:

“ To study the standardization and application of remotely
sensed data with particular emphasis on storage, distribution,
visualization, and analysis.”

With this charge, much of the TC’ s early efforts were spent
on data standardization issues. However, since data standards
areintimately connected to the associated application software
(within which datais ultimately used), aswell asthe telecom-
munication channels and media used for its transmission and
storage, it was decided by the IEEE GRS-S AdCom in 2001
that the charge of the DSD TC be modified to better reflect the
rapid evolution in data transmission, storage, and access. Ac-
cordingly, the name was changed to the Data Archiving and
Distribution (DAD) TC, with the following charge:

“To provide recommendations and responses to issues re-
lated to the archival and distribution of remotely sensed
geospatial and geotempora data, and on how new media,
transmission means, and networks will impact the archival,
distribution, and format of remotely sensed data. Also, to study
theimpact of media, channel, and network scaling on thearchi-
val and distribution of data.”

Therefore, the scope of the present DAD TC has expanded
from just addressing amyriad of data standardization issuesto

now include the enabling technologies for delivery of data and
information to the science and application communities served
by GRS-S. These datahave been expanded to include both raster
and vector products. Now, areas for consideration by the com-
mitteeinclude: distributed resources, computational grids, com-
putational portals, search, scalable storage architectures, media,
data mining, data compression, toolkits, and visualization.

Committee Activities

In general, the DAD TC promotes the study of the manipula-
tion and rendering of large data setsfor geoscientific purposes.
Since many important Earth system science problems require
the ability to explore and integrate data obtained from awide
variety of sources, thisareaof researchisbecoming of morein-
terest to the TC. Rather than creating asingle information sys-
tem to meet the evolving needs of awide variety of users, itis
now possibleto create, through acyberinfrastructure, afedera-
tion of distributed databases with universal standards for ar-
chiving and to provide common and easily used visualization
tools. However, because remotely sensed data streams or data
setswill continueto push the avail abletransmission bandwidth
and storagetechnol ogy to extremelimits, therewill needtobea
long-term research focus on devel oping special techniquesfor
the handling, distribution, application, rendering, fusing, min-
ing, and compression of remotely sensed imagery and collat-
eral data. For example, methodologies to mine federated
storage systems to enable semantic querying and seamless
merging of datafrom different instruments and missionsin or-
der to answer complex, large-scale scientific questions.

The DAD TC is developing a prioritized agenda for re-
search in data archiving and distribution via inputs from its
membership. The |IEEE GRS-S membership is encouraged to
participate in this process. The existing research agendaison
the TC’ swebsite.

A special responsibility of theDAD TCistofunctionasali-
aison between the |IEEE GRS-S and the International Stan-
dards Organization (ISO) on standards for geographic
information (1SO TC211). Thisliaison was organized with the
assistance of George Percivall of the NASA Goddard Space
Flight Center in 2000. Thiswork aimsto establish astructured
set of standardsfor information concerning objectsor phenom-
enathat aredirectly or indirectly associated with alocation rel-
ativeto the Earth. These standards may specify, for geographic
information, methods, tools and servicesfor data management
(including definition and description), acquiring, processing,
analyzing, accessing, presenting and transferring such datain
digital/electronic form between different users, systems and
locations. Thework linksto appropriate standardsfor informa-
tion technology and datawhere possible, and providesaframe-
work for the devel opment of sector-specific applicationsusing
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geographic data. The DAD TC now serves as a clearinghouse
for coordinating any GRS-S members comments on 1SO
TC211 proposed standards. Recently, Siri Jodha Singh Khalsa
has volunteered to represent GRS-S more actively on two dif-
ferent TC211 projects:

19101-2, Geographic Information - Reference Model - Imagery
19115-2, Metadata for imagery.

At IGARSS ' 04 the DAD TC will sponsor a special technical
session on Image Information Mining (12M) and Intelligent
Data Understanding (IDU). The DAD TC sponsored aspecial
session on Data Servicesand Toolsat IGARSS’ 02 and oneon
Best Practicesfor Geospatial Data Management at IGARRSS
'03. The DAD TC web site haslinks to the presentations asso-
ciated withthese special sessionsand linksto related sitesof in-
terest. Anyone wishing to join the Data Archiving and
Distribution Technical Committee is encouraged to contact
one of the co-authors of thisarticle.

Year Data Archiving and
Distribution’
1994 John Curlander
1994-95 Tony Freeman
1995-96 William J. Emory
1996-97 Daniel Ziskin
1997-98 Daniel Ziskin
1998-99 Daniel Ziskin
1999-2000 Larry E. Fishtahler
Richard E. Ullman
2000-01 Larry E. Fishtahler
Richard E. Ullman
2001-02 Roger L. King
2002-03 Roger L. King
Liping Di
2003-04 Roger L. King
Liping Di

Call for Papers TGARS Special Issue on Global

Land Product Validation

There are increasingly more globa land products being made
available through the Committee on Earth Observing Satellites
(CEOS) members. Asmore, and Similar, productsare madeavail-
able, severd critical questions arise. How readily accessible are
the data? Which product is best? Are combinations of products
possible and beneficia? What is required to combine results be-
tween sensors and satellite platforms to construct a consistent
long-term climate data record? An essentia first step in address-
ing these questions is to lay out the current suite of globa land
products and quantitatively establish their accuracy.

Thiscall isopen to all authorsand solicits papers pertain-
ing to accuracy assessment, or validation, of global land prod-
ucts. The issue will be divided into three general areas:
radiation budget, ecosystem, and land cover variables. Papers
assessing multiple products, multi-sensor analysis, as well as
global land product users’ accuracy requirements are
encouraged.

Procedure:
Prospective authorsshould follow theregular guidelinesof
the | EEE Transactions on Geoscience and Remote Sensing

as listed inside the back cover of the Transactions issue.
Funds will be available to share some cost of color prints.
Authors should submit their manuscripts electronically to
http://grs-ieee.manuscriptcentral.com. Instructions for
creating new user accounts, if necessary, are available on
thelogin screen. Pleaseindicateinyour submission that the
paper is intended for the Special Issue on Global Land
Product Validation by selecting “LPV Special Issue” from
the pull down menu for manuscript type. Questions con-
cerning the submission process should be addressed to
tgrs-editor @ieee.org.

Inquiries concerning the Special | ssue should bedirected to
the Guest Editors:
Jeff Morisette, NASA’s Goddard Space Flight CenterEmail:
jeff.morisette@nasa.gov
Fredrick Baret, INRA-CSE Agroparc, FranceEmail:
baret@avignon.inrafr
Shunlin Liang, University of Maryland, USAEmail:
diang@geog.umd.edu

Submission Deadline: October 1, 2004
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IEEE Workshop on Remote Sensing of Atmospheric Aerosol

An Honorary Workshop for Prof. John A. Reagan
January 12-13, 2005

Workshop Chairs: Thomas Cooley, Air Force Research Labo-
ratory, General Chair

Thomas.Cooley@kirtland.af.mil (505-846-2986)

Ali H. Omar, NASA Langley Research Center, General
Co-Chair

ali.h.omar @nasa.gov, (757) 864-5128

Technical Committee: David Winker (NASA Langley Re-
search Center), Ed Browell (NASA Langley Research Center),
Jacques Pelon (University of Paris, France), Kurt Thome (Uni-
versity of Arizona), Jim Spinhirne (NASA Goddard), Brent
Holben (NASA Goddard), Mike Hardesty (NOAA), Phil Rus-
sell (NASA Ames).
L ocation: University of Arizona Student Union, Tucson Ari-
zona, USA

Prof. John Reagan of The University of Arizona, aninterna-
tionally known leader in thefield of atmospheric aerosol sens-
ing, will be stepping down from his position as a Professor of
Electrical and Computer Engineering after more than 35 years
of fundamental research and educating scientistsand engineers
to become leadersin all levels of academia, industry and gov-
ernment. For more than three decades Professor Reagan ap-
plied hisbackground in electrical engineering to the science of
atmospheric aerosol characterization, and along with his col-
leagues and students, devel oped severa pioneering techniques
in remote sensing. Some of these methods have improved our
understanding and quantification of such important phenom-
ena as the effects of clouds and aerosols on radiative transfer
and the consequences of aerosol forcing on climate. Spectral
measurements of aerosol optical depths from the surface have
become amainstay for the remote sensing community asare-
sult of the “ Reagan Sun Photometer” developed and manufac-
tured by students under hisguidance. Professor Reaganisvery
active in the LIDAR research community and his experience

and contributions range from field measurements in the Ari-
zona desert to pioneering shuttle-based lasers (LITE) and the
upcoming satellite-based CALIPSO LIDAR. In addition to
field measurements, Professor Reagan has been instrumental
in the development of some key LIDAR datainversion tech-
niques (Fernald), calibration methods (LI TE and CALIPSO al-
gorithms) and extinction to backscatter (Sa) estimation. From
ground-based LIDARS in the 1970s to spaceborne systems
aboard the space shuttle and satellite-based systems, Professor
Reagan’ scareer hashad aprofound impact on the devel opment
and use of laser energy to probe the atmosphere. The science
community isfortunatethat Prof Reagan will assume Professor
Emeritus status at the University of Arizona and will remain
activein several communities.

The am of the workshop on Remote Sensing of Atmo-
spheric Aerosolsisto celebrate the work of Professor John A.
Reagan, to create an open forum for critical evaluation of the
evolution of methodological approaches over the past decades,
and to discussfruitful directionsfor future work through lively
interaction. The venue for the two-day workshop will be the
University of Arizonanew Student Union Complex. Threedis-
tinguished speakerswill beinvited to address both the progress
of remote sensing dataanalysisduring thelast few decades and
provide perspective on the most critical needsfor future meth-
odological advances. Major emphasis will be given to open
discussions at the workshop. A CD with the proceedings will
be produced following the workshop.

Session topics will include the major research areas of his
career: a) Passive Remote Sensing Characterization of Aero-
sols, b) Active LIDAR Remote Sensing of Aerosols, ¢) Re-
trieval Algorithms of Aerosol Properties, and d) Data and
Information Fusion of Aerosol Measurements.
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Specialists Workshop
on EM Scattering Modeling and Information Retrieval
in Remote Sensing

Fudan University, Shanghai, China August 25-27, 2004

The Specialists Workshop on EM Scattering Modeling and
Information Retrieval in Remote Sensing will be held in Fudan
University, Shanghai China in August 25-27, 2004.

This workshop provides an academic forum to exchange
recent research progress and discuss future topics in EM
scattering and remote sensing information (theoretical model
and simulation, data validation and information retrieval, and
applications).

This workshop is sponsored by IEEE Geoscience and
Remote Sensing Society, China State Major Basic Research
Project via 2001CB309400, the Natural Science Foundation of
China, IEEE Beijing Section and IEEE GRSS Beijing Chapter.

The following topics are suggested:

1 Wave scattering, propagation and emission in natural
media

2 Models for active and passive remote sensing

3 Data validation and parameter retrievals for remote
sensing of land, ocean and atmosphere

4 Rough surface scattering, low grazing scattering

5 Data fusion, data assimilation, data mining, and scattered
data approximation

0 Target detection and imaging in clutter, subsurface sensing

7 Inverse scattering

8 SAR and INSAR

9 Image and signal processing in remote sensing

All attendees are required to send a A4 page abstract in
English for 30 minutes presentation on above topics.

Deadline for the abstract submission is August 10.

Further contact and the abstract should be emailed to:

yqgjin@fudan.ac.cn

Professor Ya-Qiu Jin,

Key Laboratory of Wave Scattering and Remote Sensing
Information (Fudan University), Ministry of Education,

Shanghai 200433.
Abstract submission: Tel./Fax: 0086-21-65643902
before August 10
Registration Day: August 25 No registration fee is required

Workshop Days: August 26-27
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RADAR POLARIMETRY AND INTERFEROMETRY:

A TUTORIAL INTRODUCTION

Shane R Cloude,

School of Electrical and Electronic Engineering
University of Adelaide,

South Australia, 5005,

Australia

E-mail: scloude@eleceng.adelaide.edu.au

Introduction

Over the next few years several new free-flying remote sens-
ing satellites will be deployed in orbit, providing the interna-
tional scientific, commercial and political communities with
a wealth of new data. Many of these will carry advanced
multi-channel imaging radars designed to combine various
levels of polarisation diversity with radar interferometry. In
this article we motivate interest in such sensors by providing
a tutorial introduction. In particular, we focus on the impor-
tance of multi-channel phase for active remote sensing appli-
cations and use it to demonstrate how imaging polarimetric
interferometry or POLInSAR leads to exciting new possibil-
ities for the use of radar in quantitative mapping of vegetat-
ed surfaces.

The Propagation and Scattering
of Polarised Waves

In radar polarimetry [1] we seek control over the shape of the
transmit (and receive) polarisation ellipse, as shown schemat-
ically in figure 1, for the purposes of improved information
extraction. Figure 1 shows the spatial helix resulting from a
combination of horizontal (H, in green) and vertical (V, in
blue) transmitted components. By controlling the relative
amplitudes we can rotate the polarisation from H through 45
degrees to V. However, by adjusting the relative timing

Figure 1: The Polarisation Ellipse and Spatial helix decomposed into
orthogonal components x (horizontal A) and y (vertical V)

(phase) of the blue and green components we can also adjust
the shape of the ellipse. It is this combined amplitude and
phase dimension that leads to increased information content
in remote sensing applications, since the level of scattering
we observe from natural terrain depends on the shape of this
ellipse. [1-5]

To represent this combined amplitude and phase control
mathematically, we describe the wave using a pair of complex
numbers, e, and e, as shown in equation 1. The phase differ-
ence i.e. ¢ = arg(exey) then controls the shape of the ellipse,
with linear polarisations defined by ¢ = 0. Note that the
ellipse is actually a dynamic quantity, being the time locus of
the helix in a fixed spatial plane. Consequently the locus can
move clockwise or counter-clockwise (when viewed in the —z
direction), corresponding to what are termed left and right-
handed polarisations respectively. The set of all possible left
and right handed ellipses can then be conveniently mapped
onto the northern and southern hemispheres of the Poincaré
sphere. [1, 6]

Furthermore, our ability to extract quantitative information
rests on the stability of this phase or the robustness of the spa-
tial helix to small time and spatial shifts. A generic way to
define the stability of this helix is to use the wave coherency
matrix [J], taken at a point in space with position vector r and
formed as an average of all possible complex products
between e, and e, as shown in equation 1, [6]

m+m$§=kﬂém=@£ﬂ
y

_ [ (ex(Der () (exner ) ]

1
(ey(Der () (ey(Des) W

As its name suggests, this matrix allows us to calculate not
only the wave intensity (from the diagonal components) but
also the coherence, which is a measure of the phase stability
of the wave, as defined in equation 2 [7]

Jeeiw)- (e, )

A key benefit of employing ratios such as equation 2 is that
absolute amplitude terms cancel, so removing some of the
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Figure 2: Depolarisation and Entropy: L-Band San Francisco NASA-
JPL AIRSAR Data

structural dependence in scattering from random media. It is
this observation that shifts interest in polarimetry towards the
study of ratios as potentially more robust indicators of physi-
cal structure (see examples in table I).

In active microwave sensing we can ensure that |y | = 1 for
the transmitted wave and hence the transmitted spatial helix is

Table I: Examples of Geophysical Parameter Estimation using

Radar Polarimetry and Interferometry
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very stable. However, when the wave is scattered or reflected
from natural media, its phase and amplitude will in general be
modified (as shown schematically in figure 2). This process
again must be described by a set of complex numbers, this time
by a set of four, being the elements of the coherent scattering
matrix [S] defined as shown in equation 3. This matrix charac-
terises all possible phase and amplitude changes due to co-polar
(diagonal elements) and cross-polar (off diagonal) scattering. In
practice, for the common case of backscatter, the reciprocity the-
orem for electromagnetic waves reduces this set to three complex
numbers, as the cross-polarisation terms are equal Syy = Syy.
Note that while this is widely true, there are a few special but
important cases where it breaks down, as for example in low fre-
quency radio wave propagation through the ionosphere, where
the Earth’s magnetic field lines break this reciprocity symmetry
and as a result the cross polarisation terms are no longer equal.
This observation can be used to calibrate the effects of Faraday
rotation due to trans-ionospheric propagation, an important issue
for the deployment of low frequency space-borne radars. [§]

o Sur Suv |
ES = T [S]-E=[S]= |:SVH SVV:| reciprocity
Suv=Svu
Sun
k= [«/ESHV} = [C] = (k- k) 3)
Svy

One key idea in polarimetry is that if we know all four of
these [S] matrix elements then we can calculate the phase sta-
bility of the scattered signal for arbitrary incident ellipse, using
a 3 x 3 covariance matrix [C] as shown in equation 3. In this
way we don’t have to actually change the shape of the trans-
mit ellipse (which would call for control of the antenna and
microwave electronics) but can simulate the same effect off-
line in the processing stages. For this reason there has been a
lot of interest in the development of microwave switching sys-
tems that are capable of measuring all four elements of [S] (the
simplest is to switch each transmit pulse between X and Y
orthogonal polarisations with simultaneous reception of the X
and Y components). Note that one important step is to calibrate
system distortion effects due to crosstalk (which causes prob-
lems with estimation of the off-diagonal elements of [S]) and
channel imbalance due to phase and amplitude distortions of
the radar system itself. The development of robust calibration
procedures has been a key enabling step in the quantitative
exploitation of this technology [9]. Such systems are called
‘quadpol’ as they measure 4 complex numbers for each pixel
in the image and allow the user to explore the whole Poincaré
sphere. There are currently several mature airborne quadpol
radar sensors with such a capability, but significantly there will
soon be a new generation of free-flying satellite radars operat-
ing in this mode. The European Terrasar-X/L, Japanese
ALOS-PALSAR and Canadian Radarsat-2 are important
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examples. The main question then becomes, how can we find
the best polarisation combination to derive information prod-
ucts exploiting the scattering of waves from surfaces and veg-
etation? To answer this we must look more carefully at equa-
tion 2 and the whole issue of coherence.

Coherence and Entropy

To calculate polarimetric coherence, first choose a pair of
polarisations x and y, then measure the (complex) components
of the signal in these two channels and estimate the coherence
by averaging. However, even for a fixed wave, the coherence
obtained with this method will depend on the choice of our
reference pair x and y (e.g. choosing x = y will give a coher-
ence of 1, while less obvious but more important is the idea
that for every wave we can choose an orthogonal pair x and y
so that the coherence is zero). This goes against the idea that
the spatial helix is somehow independent of the co-ordinates
we use to represent it, and that consequently we should be
able to describe its stability in co-ordinate invariant terms.
One way to do this is to describe the helix stability using a
generalised coherence or entropy (another popular way is to
use the degree of polarisation [6]). The wave entropy is for-
mally defined from the ratio of eigenvalues of [J] (see equa-
tion 4) and has a value of O when the helix is perfectly stable
and 1 when it becomes noise like [2, 4, 6].

2
3 (1D
0<H,=-)Y plogpi<1, p= Z(A @
i=1

By extension, we can also describe the loss of helix stabil-
ity after scattering by the entropy of the 3 x 3 covariance
matrix [C] in equation 3, as defined in equation 5 [2, 4]

3
2 (CD
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i=1

It is important to realise that this scattering entropy is charac-
teristic of the scattering medium itself. For example, for low
frequency volume scattering from a cloud of ellipsoidal parti-
cles of dielectric constant &, and axial ratio m, the normalised
eigenvalues of [C] can be evaluated explicitly as shown in
equation 6 [2, 4, 16, 17]

1 spherical particles =

> 1 prolate particles
. {
<1 oblate particles

— 2
me, +2 A1 = 2R —|—62R—|—7
R=-——r s =(R-1) (6)
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For spherical particles (R = 1) this leads to zero entropy but for
a cloud of ‘wet dipoles’ (m and ¢, large) the entropy rises to
0.95. Hence a measurement of entropy relates to information
about composition of the volume. Importantly, we can estimate
scattering entropy numerically on a pixel-by-pixel basis from
quadpol radar imaging data. Figure 2 shows an example of the
entropy or phase stability of a mixed scene, being the San
Francisco Bay area as collected by the NASA-JPL L-Band
AIRSAR system. We note that over non-vegetated surfaces the
entropy is low and hence the scattered wave helix is very stable
for all types of transmit polarisation. This can be exploited for
quantitative moisture and roughness estimation of non-vegetat-
ed land surfaces by choosing appropriate robust ratios of scat-
tering elements as shown for example in table I. [10-15]

The urban areas in figure 2 show moderate entropy, but the
worst case arises for vegetation. Here we see high entropy due
to volume scattering by the random components of the vege-
tation cover (as in equation 6). These observations are inde-
pendent of the actual scene considered and hence have been
suggested by several authors as suitable for robust unsuper-
vised classification of land cover [3-5, 13]. The entropy
method has recently been implemented, along with several
other approaches, in a software package development spon-
sored by the European Space Agency and available for down-
load at http://polsarpro.ietr.org.

While useful for classification and limited composition
studies, such high entropy for vegetation cover restricts our
ability to fully exploit polarisation for quantitative parameter
estimation. Yet vegetation cover is of prime importance in
remote sensing applications. Somehow, in order to proceed,
we have to find a way to reduce the entropy. Importantly this
can be achieved by combining polarimetry with interferome-
try, to form the new topic of imaging polarimetric interferom-
etry or POLInSAR as we now show.

Controlling Entropy: Volume
Decorrelation in Radar
Interferometry

Radar interferometry employs spatial separation by a baseline
vector b of multiple sensors (for single-pass) or a single sen-
sor at multiple times (for repeat-pass) [18]. It then uses phase
difference as a proxy for elevation, enabling determination of
scatterer height, hence leading to products such as high reso-
lution digital elevation model (DEM) generation. Again how-
ever the accuracy of this process is governed by phase stabil-
ity or coherence. In this case we can define a coherency
matrix as shown in equation 7

G AG) (pe(Dpi(r + b)) }
1. = [ P+ b)) pe+bpctb)] P
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where ‘x’ corresponds to a single selected polarisation chan-
nel. The presence of vegetation is now modelled as a finite
bounded vertical random distribution of scatterers with a spa-
tial weighting to account for the fact that scatterers deeper in
the volume will have a smaller influence due to wave extinc-
tion o. With this model, the coherence of vegetation can be
expressed as shown in equation 8 [19, 22]
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where B, is the normal component of the baseline to the line
of sight. There are two key features of this model:

o Coherence (and therefore entropy) can now be controlled by
selecting the baseline B,,.

@ The interferometric coherence is independent of ‘x’ i.e. of
polarisation

The first means that, unlike in polarimetry, we can now design
the sensor to control the observed entropy of vegetation scat-
tering (contrast equations 6 and 8). However, the second
seems to indicate that we do not need polarisation diversity, as
equation 8 does not change with ‘x’. Why then do we need to
consider POLInSAR?

The answer to this apparent contradiction is hidden in
equation 8 itself. We see that the coherence is a function of
several parameters, the unknown height of the vegetation #,,
the unknown wave extinction o and the unknown ground
topographic phase ¢ (zp). It follows that one channel of inter-
ferometry by itself cannot be used for unambiguous parame-
ter retrieval. The situation is further complicated by the fact
that for microwaves o can be relatively small and hence there
can be penetration of vegetation right down to the underlying
surface. This requires us to consider combined surface and
volume scattering, so forcing us to modify equation 8 to at
least a two-layer model as shown in equation 9 [19-22]

~ i (z Vv + My
o = e L ©)

where (1, is the ratio of surface-to-volume scattering, which
changes with frequency, vegetation density and surface condi-
tions. However, it is now that polarisation diversity helps, as
from figure 2 we see that surface scattering has low entropy
and hence we can control its influence in 9 by changing ‘x” at
the same time as leaving the volume coherence unchanged.
Consequently by using POLInSAR we can increase the num-
ber of observations faster than the number of unknowns and
hence achieve parameter estimation with a coherence or
entropy under our control. This is one reason why there is
such an interest in developing POLInSAR sensors for vegeta-
tion mapping [22-24]. Several further examples can be found
as part of the proceedings of a recent ESA funded workshop
focussing on this topic (http://earth.esa.int/polinsar/).

Figure 3 shows an example POLInSAR product, obtained
using the L-band airborne E-SAR sensor operated by DLR in
Germany. Here we show a radar-derived quantitative tree
height estimation overlaid on a radar-derived DEM. It uses
the model of equation 9 with polarisation diversity over ‘x’ to
isolate the height &, and ¢ (zy) dependence and provide a map
of tree height over the mountainous terrain. Quantitative com-
parisons with in-situ measurements indicate an accuracy of
height estimation around 10%. [21-24]

While tree height is itself a useful product, it can also pro-
vide the basis for various important secondary products. For
example, in figure 4 we show a forest biomass map derived
using the height data in figure 3 coupled to allometric equa-
tions derived from forestry tables for this region [24]. In the
upper figure we also show a conventional SAR image of the
scene, which displays none of the important forest structural
information seen in the height/biomass products. This nicely
illustrates the potential ‘information gain’ obtained by using
POLInSAR sensors for vegetation applications.

Figure 3: Tree Height and Topography Estimated using L-Band DLR

E-SAR Polarimetric Interferometric Data
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Figure 4: HH RCS image (upper) and radar derived tree height/bio-
mass map for the same scene (lower) (see reference [24])

Conclusions and Future
Developments

In this tutorial we have developed as a theme the importance
of multi-channel phase in radar remote sensing and used it to
support the idea of combining polarisation diversity with
interferometry in future radar sensors. Key to success is the
generalised coherence or entropy and key to robustness the
development of physical models for the interaction of
polarised waves with natural surfaces. We have concentrated
on one important example, namely tree height and biomass
estimation, but there are many other application areas where
this technology is being considered. Table I provides a selec-
tive survey of different geo-physical parameters and examples
of the types of algorithms currently being developed. We can
see that polarimetric and/or interferometric phase appears in
every area. This table provides a ‘snapshot’ in time, each area
is ongoing in research and development and exciting future
technology innovations such as bistatic radar and satellite
radar constellations will require parallel improvements in our
understanding of the interaction of polarised waves with nat-
ural media in order to fully exploit the scientific and com-
mercial potential of radar in remote sensing.
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President’s Message continued from page 4

our field. The depth and breadth of the GRS-S are evidenced by the se-
lection this year of GRS-S members Profs. Jn Au Kong and Anthony
W. England asreci pientsof two mgjor | EEE awards. Prof. Kong will re-
celvethe 2004 | EEE Electromagnetics Aweard for “ contributionsto fun-
damental electromagnetic theory and its advanced applications,
especidly to remote sendng and geophysical probing.” Prof. England
will receivethe 2004 Judith A. Resnick Award for “significant contribu-
tionsto the devel opment and application of spaceborne microwaveradi-
ometry to remote sensing.” Both of these awards will be conferred
during the annua Society banquet a the 2004 Internationd Geoscience
and Remote Senang Symposium, to be held in Anchorage this Septem-
ber. Our sincere congratulations are due!

The Society’ sknowledge baseis evidenced by the ten-year anniver-
sary thisyear of the GRS-S Technical Committees (TCs). It ssemshard
to believe that a decade has passed Snce the formation of the TCs et the
Pasadenal GARSSIin 1994. During thistimethe TCshavegrown signif-
icantly in both membership and scope. Our Society now supports five
TCs whose scopes collectively span the end-to-end process of remote
sendng, that is, from sensor physicsto applicationsor remotesensing, in-
cluding radio frequency coordination. Infact, the TCsarecurrently play-
ing a particularly important and centra role in the development of the
Society’s position on globa Earth observations — a chalenge thet has
emanated from the historic Earth Observation Summit of 2003. This
technical podtionisbeing jointly prepared by the GRS-S, Oceans Engi-
neering Sociely (OES), Aerogpace and Electronics Systems Society
(AESS), and Sensors Council (SC) to help address needs of the Group
on Earth Observations (GEO) that wereidentified e the Earth Observar
tion Summit. | encourage you to participatein this unique multi-Society
effort through the GRS-S Technical Committee of your choosing.

Our Society’s technical knowledge base is further reflected by a
strong and growing IGARSS. Early submission statistics for the An-
chorage IGARSS indicate receipt of nearly 2200 abstracts - a13%in-
crease in submissions over any previous North American IGARSS.
Prof. Verne Kaupp, the Generd Chair of IGARSS 2004, and | wel-
comeyou to attend thisyear’ s Symposium. We arelooking forward to
an excdlent event focusing on thisyear’ stheme of Sciencefor Society
— Exploring and Managing a Changing Planet. We hope that you will
usethe opportunity to not only enhanceyour own technical knowledge
base, but dso to discover Alaskaviathe many excursonsthat are pos-
sible out of and around Anchorage.

Inadditionto our globa character and extensivetechnical knowledge
base, our Society sandstall in the areaof member services Citing just a
few noteworthy examples: 1) While TGARSremainsour flagship tech-
nica journa, the new Geoscience and Remote Sensing L etters provides
an dternate medium for technical publication with short turnaround. 2)
The Society’s Industrid Liaison Group, led by Drs. William Gail and
Robert Shuchman, has recently established an dectronic Quarterly
Newdetter and associsted website to promote indugtry networking. 3)
During 2003, our Senior Member Search program, led by our Executive
Vice Presdent Leung Tsang, served to facilitate upgrades of 50 IEEE
GRS-S members to Senior Member status. My god isto continue and
broaden services such asthese so that we stand even taller among |EEE
entities during our next review in 2009.
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Findly, | wish to congratulate Dr. John Kerekes of the
MIT Lincoln Laboratory and his local organizing team for
their selection at the recent St. Louis AdCom meeting to host
IGARSS 2008 in Boston, Massachusetts. Similarly, congrat-
ulations are due to Professor Harold Annegarn and histeam
for their selection to host IGARSS 2009 in Cape Town,
South Africa. We look forward to these exciting events!

Albin J. Gasiewski
President, IEEE GRSS
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