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President’s	Message

On behalf of the IEEE Geoscience and Remote Sensing Soci-
ety, I would like to thank our Past President Alberto Moreira 
for his dedication, hard work and outstanding leadership over 
the past year. The excellent IGARSS in Honolulu, the growth 
in GRSS chapters, our outstanding publications and the new 
GRSS webpage introduced in 2010 are just a few examples of 
our success.

Unfortunately, at the beginning of this year the GRSS com-
munity received sad news. The GRSS’ long-serving Education 
Director Granville Paules died in the evening of January 4th 
in Washington DC after a long battle with cancer. The passing 
of Gran Paules is a great loss for the GRSS. He was highly 
respected professionally and had a major impact on the remote 
sensing community through his work with NASA, Kelly An-
derson & Associates and the GRSS. Gran and his wife Diane, 
who often accompanied him to meetings, were very popular in 
the GRSS community. As GRSS Education Director, he was 
committed to advancing delivery of conferences and tutorials 
through the use of web technology. He was also instrumental 
in increasing NASA’s engagement with the GRSS. Gran will 
be sorely missed. On behalf of the GRSS AdCom, I send my 
deepest condolences to Diane and his family.

Many important activities are on the agenda of the 
GRSS in 2011, including our annual premier conference, 
IGARSS, which will be held July 31 through August 5. The 

Dr. Jon Atli Benediktsson
University of Iceland
Main Building, Sæmundargata 2
101 Reykjavik, Iceland 
Phone: +354 525 4047
Email: benedikt@hi.is

Cover	Information:	Illustration of the NL-means SAR denoising (see article starting at page 10). Top-left figure 
is a 100-looks image obtained by multi-looking a Very High resolution image (image acquired by ONERA, multilooked by 
CNES ©ONERA ©CNES). This image can be considered as a ground truth. Top-right figure is a 1-look image of resolution  
1 3 1 meter. Bottom figure is the denoised version of the 1-look image. Fine details are well preserved by this approach.

Editor’s	Comments

This first issue of the IEEE Geoscience and Remote Sensing 
Newsletter in 2011 contains many interesting articles on vari-
ous technical areas of remote sensing, as well as contributions 
on the activities of the IEEE Geoscience and Remote Sensing 
Society (GRSS). As you probably observed in the past year, 
there are an increasing number of articles published in each 
issue. This reflects the growing interest of our community in 
a publication that addresses technical, educational and indus-
trial relations issues. These issues are of broad interest and 
are not covered by other GRSS publications. I expect that this 
trend will continue, and I strongly encourage you to contrib-
ute to the success of the Newsletter by submitting technical, 
educational, and industrial profiles articles that are of interest 
of our community. 

Starting from the next issue, we are going to publish a new 
column in which we inform the community of the recently 
completed PhD dissertations in the fields of activity of our 
society. We plan to print the title of the dissertations, the stu-
dent’s and advisor’s names and a very short description of the 
work, i.e. a few sentences. The electronic version of each 
thesis will then be available for download from the GRSS 
web site. This is an important opportunity for young research-
ers to increase the visibility and impact of their work. It is 
also a useful initiative for our community to increase the 
awareness of the most recent research work accomplished by 
a new generation of engineers and scientists. 

This issue of the Newsletter contains two main articles in 
the Features section. The first is a tutorial paper on the analy-
sis of synthetic aperture radar (SAR) images, specifically on 
the use of image processing techniques for the analysis of 
SAR data. The article addresses a hot topic in SAR, because 
the increased availability of very high spatial resolution SAR 
images (e.g. with the TerraSAR-X and TanDEM-X missions 
as well as the Cosmo-Skymed constellation) makes it crucial 
to define effective image analysis methods that can simulta-
neously deal with i) speckle, ii) highly detailed data with 
improved range and azimuth resolutions, and iii) complexity 
of object scattering at meter-scale resolution. The second 

(continued on page 38)

(continued on page 4)

Dr. Lorenzo Bruzzone, Editor
University of Trento
Department of Information Engineering 
and Computer Science
Via Sommarive 14
I-38123 Povo, Trento
ITALY
Phone: +39 0461 282056
Email: lorenzo.bruzzone@ing.unitn.it
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Newsletter	Editorial	Board	Members:

William J. Blackwell, Sc.D., Associate Editor for 
Organizational and Industrial Profiles
MIT Lincoln Laboratory
244 Wood St., Room S3-237
Lexington, MA 02420-9108
Phone: 781-981-5324
Fax: 781-981-7271
E-mail: wjb@ll.mit.edu 

Sandra Cruz-Pol, Associate Editor
University Profiles
Electrical and Computer Engineering Dept.
University of Puerto Rico Mayaguez, PR. 
00681-9042
TEL: (787) 832-4040 x2444 x3090 
FAX: (787) 831-7564
E-mail: SandraCruzPol@ieee.org

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
Tsehaie Woldai, Associate Editor  
for African Affairs
Department of Earth Systems Analysis 
International Institute for Geo-Information Science 
and Earth Observation (ITC) 
Hengelosestraat 99 
PO Box 6, 7500 AA Enschede, The Netherlands 
TEL: +31-(0)53 4874 279 
FAX: +31-(0)53 4874 336
E-mail: Woldai@itc.nl

Jocelyn Chanussot, Associate Editor for 
European Affairs
Grenoble Institute of Technology
GIPSA-Lab, ENSE3
BP 46
38402 Saint Martin d Heres cedex, FRANCE
E-mail: jocelyn.chanussot@gipsa-lab.inpg.fr

Akira Hirose, Associate Editor for Asian 
Affairs
Dept. of Electrical Engineering and 
Information Systems
Faculty of Engineering
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, 
JAPAN
TEL: (81) 3-5841-6695
FAX: (81) 3-5841-7492
E-mail: ahirose@ee.t.u-tokyo.ac.jp

(Editor’s Comments continued from page 3)

main feature article addresses the reuse in new missions of 
software that was developed for past and current satellite mis-
sions. This article gives the NASA perspective on a topic of 
great importance because of its implications for both the 
proper use of existing software tools (and of the related know-
how) and the cost savings from the reuse of software assets.

The Reports section contains two main contributions. The 
first is an article describing the results of the IGARSS 2010 
survey. IGARSS is the premier conference organized by the 
IEEE GRSS. In 2010 the 30th anniversary IGARSS was held 
in Honolulu, Hawaii, USA, attracting nearly 2000 partici-
pants. Therefore, it was an excellent opportunity for a web-
based survey to assess the degree of satisfaction of the 
IGARSS participants and to identify possible improvements 
on the basis of the survey comments. The Reports section 
also contains a report on the 2nd Workshop on Hyperspectral 
Image and Signal Processing – Evolution in Remote Sensing 
(WHISPERS 2010), which was held at the campus of the 
University of Iceland, Reykjavik, Iceland, June 14–16, 2010. 

The Chapters Corner section contains two contributions. The 
first article describes the outstanding activities of the French 
Chapter, which was awarded the Chapter Excellence Award for its 
important initiatives and activities during 2009. Congratula tions 
to the French Chapter Chair and members for this award! The 
second article in the Chapters Corner is a brief introduction of the 
GRSS Joint Chapter of the Australian Capital Territory and New 
South Wales Sections. This is one of the new Chapters recently 
approved by IEEE and is the first GRSS Chapter in Australia. 

The Industrial Profiles column introduces the Ball 
Aerospace & Technologies Corp., which is one of the industry 
leaders in the field of remote sensing. The article describes 
the field of activities of Ball Aerospace and focuses on some 
of the key technologies and sensors that this company offers 
to the remote sensing scientific and user community.

I would also like to draw your attention to the various calls 
for nominations reported in this issue. It is very important that 
GRSS members contribute to identify outstanding candidates for 
the variety of awards that are given each year by GRSS and by 
our sister societies. Once again, I would emphasize the call for 
applications for elevation to IEEE senior member. There are 
many engineers and scientists among our Society Members who 
meet the eligibility criteria but are not yet Senior Members. I 
encourage them all to apply and all IEEE GRSS Senior Members 
to nominate eligible colleagues for this valuable recognition.

Finally, recently the GRSS Administrative Committee 
approved changes to the GRSS Bylaws. These changes are 
required to appear in the GRSS Newsletter and therefore are 
reported in this issue starting from page 38. The changes will 
go into effect unless ten percent of the Society members 
object within 30 days of publication. 

I wish everyone an enjoyable and productive Spring.

Lorenzo Bruzzone
Editor, IEEE GRSS Newsletter

Dr. Lorenzo Bruzzone, Editor
University of Trento
Department of Information Engineering and 
Computer Science
Via Sommarive 14
I-38123 Povo, Trento, ITALY
Phone: +39 0461 282056
Email: lorenzo.bruzzone@ing.unitn.it
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2011	ADCOM	MEMBERS’	NAMES	AND	ADDRESSES
Dr. Jon Atli Benediktsson
President, IEEE-GRSS 
University of Iceland 
Main Building, Saemundargata 2
Reykjavik ICELAND 
E-Mail: benedikt@hi.is
(AdCom 2011–2013)
Dr. Melba M. Crawford
Executive VP, IEEE-GRSS
Neil Armstrong Hall of Engineering
Purdue University
101 W. Stadium Dr.
W. Lafayette, IN 47907-2054 USA 
E-Mail: mcrawford@purdue.edu
(AdCom 2009–2011)
Dr. Adriano Camps
VP of Meetings and Symposia, IEEE-GRSS 
Dept. of Signal Theory and Communication
Universitat Politecnica de Catalunya-Barcelona 
Tech, Campus Nord, D4-016
08034 Barcelona SPAIN
E-mail: camps@tsc.upc.edu
(AdCom 2010–2012)
Dr. John Kerekes
VP of Technical Activities, IEEE-GRSS 
Co-Chair, Conference Advisory Committee 
Rochester Institute of Technology
54 Lomb Memorial Dr.
Rochester, NY 14623 USA
E-Mail: kerekes@cis.rit.edu
(AdCom 2010–2012)
Dr. Wooil M. Moon
VP of Publications
University of Manitoba
Geophysics Dept.,
Faculty of Environment Earth and Resources
Winnipeg, MB R3T 2N2 CANADA
E-Mail: wmoon@cc.umanitoba.ca
(AdCom 2010–2012)
Dr. Steven C. Reising
VP of Information Resources, IEEE-GRSS
Electrical and Computer Engineering  Department
1373 Campus Delivery
Colorado State University
Fort Collins, CO 80523-1373 USA
Email: reising@ieee.org; steven.reising@colostate.edu
(AdCom 2009–2011)
Dr. Kamal Sarabandi
VP of Professional Activities
Dept. of Electrical Eng. & Computer Science
Ann Arbor, MI 48109-2122 USA
E-Mail: saraband@eecs.umich.edu
(AdCom 2011–2013)
Dr. James A. Gatlin
Chief Financial Officer, IEEE-GRSS
Goddard Space Flight Center (Retired)
Greenbelt, MD 20771USA
E-Mail: j.gatlin@ieee.org
Dr. Thomas J. Jackson
Secretary, IEEE-GRSS
USDA-ARS Hydrology and Remote Sensing Lab
104 Bldg 007 BARC-West
Beltsville, MD 20705 USA
E-Mail: tom.jackson@ars.usda.gov
Dr. Shannon Brown
Membership Chair
GOLD Rep. and FARS Chair 
Jet Propulsion Laboratory M/S 168-314
4800 Oak Grove Drive
Pasadena, CA 91109 USA
E-Mail: Shannon.Brown@jpl.nasa.gov
(AdCom 2011–2012)
Dr. Lorenzo Bruzzone
Newsletter Editor
University of Trento
Dept. Information Eng. and Computer Science
Via Sommarive 14, I-38123 Trento, ITALY
E-Mail: lorenzo.bruzzone@ing.unitn.it
(AdCom 2009–2011)
Dr. Kun Shan Chen
Chapters Chair
National Central University
Chungli, TAIWAN
E-Mail: dkschen@csrsr.ncu.edu.tw
(AdCom 2011–2011)
Dr. Jocelyn Chanussot
Editor in Chief J-STARS/Chair of Data Fusion 
Technical Committee
GIPSA Lab, INP Grenoble
BP-46, 38402 St. Martin d’Heres FRANCE
Email: Jocelyn.chanussot@gipsa-lab.inpg.fr
Dr. William J. Emery
Symposia Publications Committee Chair/J-STARS 
Steering Committee Chair
CCAR Box 431
University of Colorado
Boulder, CO 80309-0431 USA
E-Mail: Emery@colorado.edu
(AdCom 2011–2013)
Dr. Paolo Gamba 
Editor, Geoscience and Remote Sensing Letters
University of Pavia
Dept. Of Electronics
Via Ferrata 1
27100 Pavia ITALY
E-Mail: paolo.gamba@unipv.it
Dr. Michael Inggs
Conference Advisory Committee Co-Chair
Dept. Electrical Engineering
Univ. Cape Town
Rondebosch 7701 SOUTH AFRICA
E-Mail: michael.inggs@uct.ac.za
(AdCom 2011–2013)
Dr. Ya-Qi u Jin 
Fellow Evaluation Committee Chair/IGARSS’11 

TPC Co-Chair
Fudan University
Key Laboratory for Wave Scattering  
and Remote Sensing Information 
Shanghai 200433 CHINA
E-Mail: yqjin@fudan.edu.cn; yqjin@fudan.ac.cn 
(AdCom 2009–2011)
Dr. David B. Kunkee
The Aerospace Corp.
NPOESS Space Systems
8455 Colesville Rd. Suite 1450
Silver Spring, MD 20910 USA
Email: David.kunkee@aero.org
(AdCom 2010–2012)
Dr. David M. Le Vine
Distinguished Speakers Committee Chair 
NASA Goddard Space Flight Center 
Code 614.1
Greenbelt, Maryland 20771 USA
E-mail: David.M.LeVine@nasa.gov
(AdCom 2010–2012)
Dr. Anthony K. Milne
Past President, IEEE-GRSS
University of New South Wales
School of Biological, Earth and Env. Sciences
Sydney, NSW 2052 AUSTRALIA
E-Mail: t.milne@unsw.edu.au
Dr. Mahta Moghaddam
GRSS Fellows & Senior Member  
Search Committee
University of Michigan
Electrical Engineering and Computer Science
1301 Beal Avenue, room 3238
Ann Arbor, MI 48109 USA
E-Mail: mmoghadd@umich.edu
(AdCom 2011–2013)
Dr. Alberto Moreira
Immediate Past President, IEEE-GRSS/ 
IGARSS’12 General Co-Chair
German Aerospace Center (DLR)
Microwaves and Radar Institute
P.O. Box 1116
82230 Wessling/Oberpfaffenhofen GERMANY
Email: alberto.moreira@dlr.de
Dr. Christopher Ruf
Editor TGARS
University of Michigan
1533 Space Research Building 
2455 Hayward St.  
Ann Arbor, MI 48109-2143 USA
Email: cruf@umich.edu
Dr. Karen M. St. Germain
NOAA/NESDIS Joint Polar Satellite System
8455 Colesville Road, Suite 1450
Silver Spring, MD 20910 USA
E-Mail: Karen.StGermain@noaa.gov
(AdCom 2009–2011)
Dr. Motoyuki Sato
IGARSS’11 General Chair
Center for Northeast Asian Studies
Tohoku University
980-8576 Sendai JAPAN 
E-mail: sato@cneas.tohoku.ac.jp
(AdCom 2011–2013)
Dr. Andrew J. Blanchard
Honorary Life Member, IEEE-GRSS  
and Senior Council
University of Texas Dallas
MS AD23
Richardson, TX 75083 USA
E-Mail: ablanch@utdallas.edu
Dr. Keith R. Carver
Honorary Life Member, IEEE-GRSS
University of Massachusetts
Dept. of Electrical & Computer Engineering
Amherst, MA 01003 USA
E-Mail: kcarver@ecs.umass.edu
Dr. Martti T. Hallikainen
Honorary Life Member, IEEE-GRSS & Publications 
Awards Committee Chair
Aalto University
Dept. of Radio Science and Engineering
P. O. Box 13000
FIN-00076 Aalto FINLAND
E-Mail: Martti.Hallikainen@tkk.fi
Dr. Kiyo Tomiyasu
Honorary Life Member, IEEE-GRSS
Retired
890 East Harrison Ave., #30
Pomona, CA 91767 USA
E-Mail: k.tomiyasu@ieee.org; or ektom2@verizon.net
Dr. Fawwaz T. Ulaby
Honorary Life Member, IEEE-GRSS
The University of Michigan
4080 Fleming Building
Ann Arbor, MI 48109-1340 USA
E-Mail: ulaby@eecs.umich.edu
Dr. Werner Wiesbeck
Honorary Life Member, IEEE-GRSS & GRSS Major 
Awards Committee Chair
Karlsruhe Institute of Technology (KIT)
Institute for High Frequency and Electronics
Kaiserstrasse 12
76131 Karlsruhe GERMANY
E-Mail: werner.wiesbeck@kit.edu
Dr. Ian Stuart Adams
Frequency Allocations TC_Co-Chair
Remote Sensing Division, Code 7223
Naval Research Laboratory
Washington, DC 20375 USA
E-Mail: ian.adams@nrl.navy.mil
Dr. Harold Annegarn
IGARSS’09 General Chair
Department of Geog., Environmental  
Management & Energy Studies

University of Johannesburg
P. O. Box 524 
Auckland Park 2006 Johannesburg  
REPUBLIC OF SOUTH AFRICA
E-Mail: hannegarn@gmail.com 
Monique Bernier
IGARSS’14 General Co-Chair 
Institut National de la Recherche Scientifique 
Centre Eau, Terre, Environnement
490 rue de la Couronne 
Québec, Québec G1K 9A9 CANADA
Email: Monique.Bernier@ete.inrs.ca
Dr. Bill Blackwell
GRSS Web Editor
Lincoln Labs
Lexington, MA USA
E-Mail: wjb@ll.mit.edu
Dr. Wolfgang-Martin Boerner
GRSS Rep. on Asian/Pacific Affairs
UIC-ECE/CSN, m/c154
900W Taylor St., SEL.W 4210
Chicago, IL 60607-7018 USA
Email: wmbiuic@yahoo.com
Dr. Yves-Louis Desnos
IGARSS’12 General Co-Chair 
ESA/ESRIN ITALY
E-Mail: Yves-Louis.Desnos@esa.int
Dr. Liping Di
Center for Spatial Information Science and 
Systems (CSISS)
George Mason University
4400 University Drive, MS 6E1
Fairfax, VA 22030 USA
E-mail: ldi@gmu.edu
Dr. Jenny Q. Du 
Data Fusion Technical Committee Co-Chair
Electrical and Computer Engineering Dept.
Mississippi State University
Mississippi State, MS 39762 USA
E-Mail: du@ece.msstate.edu
Dr. William B. Gail
IEEE GRSS Rep. TAPC & Director  
Corporate Relations
Microsoft Startup Business Accelerator
1690 38th St.
Boulder, CO 80301 USA
E-Mail: bgail@microsoft.com; bill.gail@vexcel.com
Dr. Sonia C. Gallegos
Rep. on Latin American Affairs
Naval Research Lab
Code 7333 
Stennis Space Center, MS 39529 USA
E-Mail: gallegos@nrlssc.navy.mil
Dr. Albin J. Gasiewski
Dept. of Electrical and Computer Engineering
University of Colorado at Boulder
0425 UCB/ECOT 246
Boulder, CO 80309-0425 USA
E-Mail: al.gasiewski@colorado.edu
Dr. David G. Goodenough
Senior Council
Pacific Forestry Centre
Natural Resources Canada
506 West Burnside Road
Victoria, BC V8Z 1M5 CANADA
E-Mail: dgoodeno@nrcan.gc.ca  
Home: dggoodenough@shaw.ca
Dr. Alex Held
International Spaceborne Imaging Spectroscopy 
Technical Committee Chair
CSIRO Land and Water C.S. Christian Lab
Clunies Ross Street
G.P.O. Box 1666
Canberra, ACT 2601 AUSTRALIA
E-Mail: alex.held@csiro.au
Dr. Eastwood Im
Instrumentation and Future Technologies Technical 
Committee Co-Chair
Jet Propulsion Laboratory, M.S. 180-401
California Institute of Technology
4800 Oak Grove Drive
Pasadena, California 91109 USA
E-mail: eastwood.im@jpl.nasa.gov
Dr. Simon Jones
IGARSS’13 General Co-Chair 
RMIT University, Math and Geospatial Sciences
Bldg. 12 Level 11
G.P.O. Box 2476
Melbourne, Victoria 3001 AUSTRALIA
E-Mail: simon.jones@rmit.edu.au
Dr. Siri Jodha Singh Khalsa
IEEE Standards Committee and ISO  
TC-211 Representative
UCB 449
Boulder CO 80309-0449 USA
E-mail: sjsk@nsidc.org 
Dr. Nahid Khazenie
Senior Council
8509 Capo Ct.
Vienna, VA 22182 USA
E-mail: n.khazenie@ieee.org
Dr. Ellsworth LeDrew
Deputy Editor J-STARS
University of Waterloo
Dept. of Geography and Env. Management
200 University Ave. West
Waterloo, Ontario N2L 3G1 CANADA
E-Mail: ells@uwaterloo.ca 
Dr. Josée Lévesque
IGARSS’14 General Co-Chair 
Spectral and Geospatial Exploitation
Defence Research and Development Canada – 
DRDC Valcartier
2459 boul. Pie-XI Nord

Québec, QC, Canada, G3J 1X5 CANADA
Email: josee.levesque@drdc-rddc.gc.ca
Mr. Charles A. Luther
Regional Representative for Africa
1113 Villamay Blvd.
Alexandria, VA 22307 USA
E-Mail: chuckluther@aol.com
Ms. Billene Mercer
Conference Management Services, Inc
3833 South Texas Ave., Suite 221
Bryan, TX 77802-4015 USA 
Email: mercer@cmsworldwide.com
Dr. Antonio J. Plaza 
Director of Education, IEEE GRSS
Head of the Hyperspectral Computing Laboratory 
(HyperComp)
Computer Architecture and Technology
Area Department of Technology of  
Computers and Communications
Escuela Politecnica de Caceres,  
University of Extremadura
Avda. de la Universidad S/N, E-10071 Cáceres 
SPAIN
E-mail: aplaza@unex.es
Mr. Shane Pearlman
Website Contractor
200 West Cliff Drive #14
Santa Cruz, CA 95060 USA
Email: shane@shaneandpeter.com
Dr. Paul Racette
GRSS PACE Rep.
NASA/GSFC Code 555
Greenbelt, MD 20771 USA
E-Mail: Paul.E.Racette@nasa.gov
Dr. H. (Rama) Ramapriyan
Data Archiving and Distribution Technical 
 Committee Chair
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GRSS Chapters and Contact Information

Chapter Location Joint with (Societies) Chapter Chair E-mail Address

Region 1:  Northeastern USA

Boston Section, MA GRS William Blackwell wjb@ll.mit.edu

Springfield Section, MA AP, MTT, ED, GRS, LEO Paul Siqueira siqueira@ecs.umass.edu

Region 2: Eastern USA

Washington, DC & Northern VA GRS James Tilton

Region 3:  Southeastern USA

Atlanta Section, GA AES, GRS Greg Showman greg.showman@gtri.gatech.edu

Eastern North Carolina Sectio n GRS Linda Hayden haydenl@mindspring.com

Region 4: Central USA

Region 5: Southwestern USA

Denver Section, CO AP, MTT, GRS Michael Janezic janezic@boulder.nist.gov

Houston Section, TX AP, MTT, GRS, LEO Christi Madsen cmadsen@ee.tamu.edu   

Region 7: Canada

Toronto Section, Ontario SP, VT, AES, UFF, OE, GRS Sri Krishnan krishnan@ee.ryerson.ca

Vancouver Section, BC AES, GRS
David G. Michelson
Steven McClain

dmichelson@ieee.org
stevenmcclain@ieee.org

Region 8:  Europe and Middle East

Germany Section GRS Irena Hajnsek irena.hajnsek@dlr.de

Central Italy Section GRS Nazzareno Pierdicca

South Italy Section GRS Maurizio Migliaccio maurizio.migliaccio@uninav.it

Russia Section GRS Anatolij Shutko anatoli.shutko@email.aamu.edu

Spain Section GRS J. M. Lopez-Sanchez juanma-lopez@ieee.org

Region 10:  Asia and Pacific

Region 6: Western USA

Ukraine Section

United Kingdom & Rep. of Ireland (UKRI) Section

Student Branch, Spain Section      GRS Pablo Benedicto pablo27@casal.upc.edu

AP, MTT, ED, AES, GRS, NPS, EMB

GRS, OE

Kostyantyn V. Ilyenko

Yong Xue

k.ilyenko@gmail.com 

y.xue@londonmet.ac.uk

Quebec Section, Quebec         AES, OE, GRS              Xavier Maldague

j.tilton@ieee.org    
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Student Branch, South Brazil Section GRS Sam Murphy sam@ige.unicamp.br

Student Branch, Colombia Section GRS Leyini Parra Espitia leyiniparra@ieee.org

Ottawa Section OE, GRS Hilmi Dajani hdajani@site.uottawa.ca

France Section GRS Gregoire Mercier gregoire.mercier@telecom-bretagne.eu

Western New York GRS Jan van Aardt vanaardt@cis.rit.edu

Southeastern Michigan Section GRS Mahta Moghaddam mmoghadd@eecs.umich.edu

Chicago Section AES, NPS, GRS, OE Jack Sherman j.sherman@ieee.org

Metro Los Angeles Section, CA GRS Erika Podest Erika.Podest@jpl.nasa.gov

Nazzareno.pierdicca@uniromal.it

South Africa GRS/AES Meena Lysko MLysko@csir.co.za

Beijing Section, China GRS Chao Wang cwang@rsgs.ac.cn

Nanjing Section, China GRS Feng Jiao jiao_feng323@hotmail.com
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New South Wales Sections, Australia

GRS Xiuping Jia x.jia@adfa.edu.au

Seoul Section, Korea GRS Joong-Sun Won jswon@yonsei.ac.kr

Islamabad Section GRS/AES M. Umar Khattak ukhattak@hotmail.com
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GRSS	MEMBER	HIGHLIGHTS

GRSS	MEMBERS	ELEvATED	TO	THE	GRADE	OF	SENIOR	MEMBER	
DURING	THE	PERIOD	NOvEMBER	2010–FEBRUARy	2011

Senior membership has the following distinct benefits:
• The professional recognition of your peers for technical 

and professional excellence.
• An attractive fine wood and bronze engraved Senior 

Member plaque to proudly display.
• 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 the request 
of the newly elected Senior Member).

• Announcement of elevation in Section/Society and/or 
local newsletters, newspapers and notices.

• Eligibility to hold executive IEEE volunteer positions.
• Can serve as Reference for Senior Member applicants.
• Invited to be on the panel to review Senior Member 

applications.
• Eligible for election to be an IEEE Fellow.

Applications for senior membership can be obtained from 
IEEE website: http://www.ieee.org/web/membership/senior-
members/index.html

You can also visit the GRSS website:  http://www.grss-ieee.
org

GRSS	MEMBERS	ELEvATED	TO	THE	GRADE		
OF	IEEE	FELLOw	FOR	2011

Donald	Barrick “for development of high frequency radars 
and applications”

Adriano	 Camps “for contributions to microwave remote 
sensing of land and sea surfaces”

Paul	Gader “for contributions to computational intelligence 
algorithms for landmine and explosive object detection”

Maria	 Greco	 “for contributions to non-Gaussian radar 
clutter modeling and signal processing algorithms”

Arun	Hampapur “for contributions to video indexing, video 
search and surveillance systems”

Anthony	Milne “for leadership in remote sensing applications”

Eric	 Mokole “for leadership and contributions to ultra-
wideband radar, waveform diversity, and transionospheric 
space radar”

Eric	 Pottier	 “for contributions to polarimetric specific 
absorption rate”

Paul	Rosen	“for contributions to Earth and planetary radar 
remote sensing”

Masanobu	Shimad	“for contributions to radar remote sens-
ing technologies”

November: Donato Flores Peru Section
 Giles Foody U.K. & Rep Of Ireland Section
 Zhi Huang Australian Capital Terr Section
 Muhammad Khattak Islamabad Section

January: Shouldice Redmond U.K. & Rep Of Ireland Section
 Taswell Carl Orange County Section
 Webber William Baltimore Section

February: Scott Steven Washington Section
 Suwa Kei Tokyo Section
 Takada Jun Ichi Tokyo Section
 Touzi Ridha Ottawa Section
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The Nominations Committee calls upon our membership to 
nominate members to serve on the GRSS Administrative 
Committee (AdCom). The GRSS AdCom consists of 18 elected 
persons, each of whom serves for three years. Their terms are 
overlapping to ensure continuity. Additional information on the 
society and the AdCom is available at http:// www.grss-ieee.org/.

In nomination petitions, the procedure described below is 
to be followed. Such nominations petitions must be made by 
May 29, 2011. 

i) A nominating petition carrying a minimum of 2% of 
the names of eligible Society members (~50), excluding 
students, shall automatically place that nominee on the 
slate. 

ii) Prior to submission of a nomination petition, the peti-
tioner shall have determined that the nominee named in 
the petition is willing to serve if elected; and evidence 
of such willingness to serve shall be submitted with the 
petition. 

iii) Candidates must be current members of the IEEE and 
the GRSS.

iv) Petition signatures can be submitted electronically 
through the Society website, or by signing and mailing a 
paper petition. The name of each member signing the 
paper petition shall be clearly printed or typed. For 

 identification purposes of signatures on paper petitions, 
membership numbers or addresses as listed in the official 
IEEE membership records shall be included. Only signa-
tures submitted electronically through the Society website 
or original signatures on paper petitions shall be accepted. 

v) A brief biography of the nominee, similar to that used 
for TGARS authors, but not to exceed one page, will be 
required 

vi) The nominating petition is to be submitted to the GRSS 
Nominations Committee, c/o Prof. Leung Tsang, IEEE 
GRSS Nominations Chair, Box 352500, Department of 
Electrical Engineering, University of Washington, Seattle, 
WA 98195, USA. E-mail: tsang@ee.washington.edu. 

In addition to the candidates from nomination petitions, the 
Nominations Committee may choose to include a name on the 
slate regardless of the number of names generated by the nomi-
nating petition process. The slate derived by the Nominations 
Committee shall be presented to the Society membership at large 
via mail ballot, and the three candidates receiving the greatest 
number of votes shall be elected. The Administrative Committee 
shall hold an Annual Meeting in November 2011, after results of 
this vote are known, at which time elections will be held to fill 
the remaining three regular vacancies in the Administrative Com-
mittee, with all successful candidates to start on January 1, 2012.

The IEEE Awards Program provides peer recognition to tech-
nical professionals whose exceptional achievements and out-
standing contributions have made a lasting impact on technol-
ogy, society, and the engineering profession.

The IEEE Geoscience & Remote Sensing Society members 
may be particularly interested in the following IEEE Medals and 
Recognitions, whose nomination deadlines are 1 July 2011. The 
awards typically consist of a medal, certificate and honorarium 
and are presented at the distinguished IEEE Honors Ceremony.

•	IEEE	Medal	of	Honor, for an exceptional contribution 
or an extraordinary career in the IEEE fields of interest.

•	IEEE	Founders	Medal, for outstanding contributions in the 
leadership, planning, and administration of affairs of great 
value to the electrical and electronics engineering profession. 

•	IEEE	James	H.	Mulligan,	Jr.	Education	Medal, for a 
career of outstanding contributions to education in the 
fields of interest of IEEE. 

•	IEEE	 John	 von	 Neumann	 Medal, for outstanding 
achievements in computer-related science and technology. 

•	IEEE	Jack	S.	Kilby	Signal	Processing	Medal, for out-
standing achievements in signal processing. 

•	IEEE	Dennis	J.	Picard	Medal	for	Radar	Technologies	
and	 Applications, for outstanding accomplishments in 
advancing the fields of radar technologies and their 
applications. 

•	IEEE	Service	Awards
•	IEEE	Corporate	Recognition	Awards
•	IEEE	Honorary	Membership

Awards presented by the IEEE Board of Directors fall into 
several categories: The Medal of Honor, Medals, Technical 
Field Awards, Corporate Recognitions, Service Awards, and 
Prize Papers. The IEEE also recognizes outstanding individu-
als through a special membership category: IEEE Honorary 
Member.

Nominations are initiated by members and the public, and 
then reviewed by a panel of peers. Their recommendations are 
submitted to the IEEE Awards Board prior to final approval 
by the IEEE Board of Directors.

For nomination guidelines and forms, visit http://www.
ieee.org/awards. Questions? Contact IEEE Awards Activi-
ties, 445 Hoes Lane, Piscataway, NJ 08854 USA; tel.: +1 732 
562 3844; fax: +1 732 981 9019; e-mail: awards@ieee.org.

NOMINATIONS	FOR	IEEE	MEDALS	AND	RECOGNITIONS

CALL	FOR	NOMINATIONS		
FOR	THE	GRSS	ADMINISTRATIvE	COMMITTEE
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COMPLETE	LIST	OF	IEEE	MEDALS	AND	RECOGNITIONS

IEEE	Medal	of	Honor, for an exceptional contribution or an 
extraordinary career in the IEEE fields of interest.

IEEE	 Edison	 Medal, for a career of meritorious achieve-
ment in electrical science, electrical engineering or the elec-
trical arts.

IEEE	 Founders	 Medal, for outstanding contributions in 
the leadership, planning, and administration of affairs of 
great value to the electrical and electronics engineering 
profession. 

IEEE	 James	 H.	 Mulligan,	 Jr.	 Education	 Medal, for a 
career of outstanding contributions to education in the fields 
of interest of IEEE. 

IEEE	Alexander	Graham	Bell	Medal, for exceptional con-
tributions to the advancement of communications sciences 
and engineering. 

IEEE	Simon	Ramo	Medal, for exceptional achievement in 
systems engineering and systems science. 

IEEE	Medal	for	Environmental	and	Safety	Technologies, 
for outstanding accomplishments in the application of 
 technology in the fields of interest of IEEE that improve the 
environment and/or public safety. 

IEEE	Medal	for	Innovations	in	Healthcare	Technology, for 
outstanding contributions and/or innovations in engineering 
within the fields of medicine, biology and healthcare technology. 

IEEE	Medal	in	Power	Engineering, for outstanding contri-
butions to the technology associated with the generation, 
transmission, distribution, application and utilization of elec-
tric power for the betterment of society. 

IEEE	Richard	W.	Hamming	Medal, for exceptional contri-
butions to information sciences, systems and technology. 

IEEE	John	von	Neumann	Medal, for outstanding achieve-
ments in computer-related science and technology. 

IEEE	Jack	S.	Kilby	Signal	Processing	Medal, for outstand-
ing achievements in signal processing. 

IEEE	Jun-ichi	Nishizawa Medal, for outstanding contribu-
tions to material and device science and technology, includ-
ing practical application. 

IEEE	Dennis	J.	Picard	Medal	for	Radar	Technologies	and	
Applications, for outstanding accomplishments in advancing 
the fields of radar technologies and their applications. 

IEEE	Robert	N.	Noyce	Medal, for exceptional contributions 
to the microelectronics industry. 

IEEE/RSE	(Royal	Society	of	Edinburgh)	Wolfson	James	
Clerk	 Maxwell	 Award, for groundbreaking contributions 
that have had an exceptional impact on the development of 
electronics and electrical engineering or related fields. 

IEEE	Honorary	Membership, awarded by the IEEE Board 
of Directors to individuals who have rendered meritorious 
service to humanity in the technical fields of interest of the 
IEEE and who are not members of IEEE.

IEEE Service Awards
•	IEEE	Haraden	Pratt	Award, for outstanding service to 

IEEE and presented to IEEE members.
•	IEEE	Richard	M.	Emberson	Award, for distinguished 

service to the development, viability, advancement and 
pursuit of the technical objectives of the IEEE, and given 
to IEEE members.

IEEE Corporate Recognitions
•	IEEE	 Corporate	 Innovation	 Recognition, for out-

standing and exemplary contributions by an industrial 
entity, governmental or academic organization, or other 
corporate body, which have resulted in major advance-
ments in electrotechnology.

•	IEEE	 Ernst	 Weber	 Engineering	 Leadership	
Recognition, for exceptional managerial leadership in 
the fields of interest of the IEEE.

IEEE Prize Paper/Scholarship Awards
•	IEEE	W.R.G.	Baker	Award, for the most outstanding 

paper reporting original work published in an IEEE 
archival publications.

•	IEEE	Donald	G.	Fink	Award, for the outstanding sur-
vey, review, or tutorial paper in any of the IEEE transac-
tions, journals, magazines or proceedings.

•	IEEE	 Life	 Members	 Graduate	 Study	 Fellowship, 
awarded to a first year, full-time graduate student for 
work in the area of electrical engineering, at an engineer-
ing school/program of recognized standing worldwide.

•	The	Charles	LeGeyt	Fortescue	Graduate	Scholarship, 
awarded to a beginning graduate student every year for one 
year of full time graduate work in electrical engineering.
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I�	Overview
The past few years have seen important advances in remote 
sensing imagery. The new sensors have improved resolutions 
in all dimensions, spatial resolution with reduced pixel sizes, 
temporal resolution with shorter revisit times and spectral 
resolution with increased number of spectral bands. With 
these new specifications, new challenges have appeared. The 
huge amount of remote sensing data raises new computa-
tional issues [1] and asks for faster processing approaches. 
New applications are accessible or can achieve new results 
like change detection, natural disaster monitoring, urban and 
landscape planning, biomass measurement. Theses advances 
are especially true for Synthetic Aperture Radar (SAR) sen-
sors, with metric resolution available for civil satellite data, 
new spectral bands (L band with ALOS, X band for 
TerraSAR-X and COSMO-SkyMed), new interferometric 
potential thanks to TanDEM-X [2], reduced revisit time with 
constellations like COSMO-SkyMed. In spite of these 
improvements, SAR images remain difficult to interpret. 
New difficulties arose with the increase of spatial resolution: 
previously unnoticeable targets are now visible, bright scat-
terers are more numerous. Beyond speckle noise intrinsic to 
coherent imagery, geometric distortions due to distance sam-
pling limit our visual understanding of such images, and 
direct interpretation of an urban area imaged by a SAR sensor 
is still reserved to expert photo-interpreters. 

Together with progress made with recent sensors, new 
powerful image processing methods have emerged in the re-
cent years. Among the major advances made last decade by 
the image processing and computer vision communities, we 
have chosen to emphasize three of them for their long-term 
potential and applicative interest for SAR imaging. 

The first family of advances in signal and image processing 
is related to the progress in statistical modeling of multiplica-
tive noise, which is particularly important to deal with SAR 
imagery. Therefore, the first point we would like to mention 
is the Mellin framework proposed in [3] to deal with positive 
random variables and their multiplication. 

The second family of methods is based on the idea of 
“patches”. Patches are small image parts (typically 5 3 5 or 
7 3 7 pixels). They capture fine scale information such as 
texture, bright dots or edges. Given their very local extent, 
they are highly redundant, i.e., many similar patches can be 

found in an image. These similar patches can then be com-
bined to reduce noise [4]. But patch similarity can also be ap-
plied to stereovision or change detection. 

The third family are the “graph-cut” approaches, where 
an image processing problem is converted into the search of 
a minimum cut in a graph [5]. Efficient minimum cut algo-
rithms have been proposed for computer vision problems [6] 
and the focus is put on designing a graph to solve a given 
image processing task. Theses approaches have been mainly 
used to optimize functionals or energies derived from Markov-
ian modeling or regularization approaches. A famous model 
is the Total Variation minimization [7] which can be exactly 
minimized in one of its discrete form using a multiple layers 
graph [8], [9]. Graph-cut based approaches have also become 
very popular for many denoising and partitioning problems. 

We will see in this paper how these three theories (among 
others) have contributed to the development of efficient tools 
for SAR image processing. 

II�	SAR	Data	Statistical	Modeling
One of the main difficulties of SAR imagery is the speckle 
phenomenon. Radar are coherent imagery systems, leading to 
interferences between electromagnetic waves backscattered 
by the reflectors inside a pixel. These interferences cause a 
strong variability of radiometric values, even for a physically 
homogeneous area. In his seminal work [10], Goodman has 
derived the gray level distributions of radar images: Rayleigh 
distribution of amplitude image, Nakagami for multilooked 
data (multilook meaning that some pixels have been aver-
aged), Gamma for multilooked intensity image. However, 
these models have shown some limits when dealing with high 
resolution images. Since the beginning of SAR images, many 
distributions have been proposed to model radar data: K dis-
tribution [11], log-normal distribution, Weibull distribution, 
etc. These distributions can be well adapted to some specific 
cases. They are usually defined by some parameters that have 
to be empirically learnt on some small local areas of the 
images. The tradeoff between bias and variance of the esti-
mators requires large window sizes while keeping a homoge-
neous statistical population. 

In the past recent years, a powerful framework has been 
developed by J.-M. Nicolas to unify the set of distributions 

FEATURES

HOw	ADvANCED	IMAGE	PROCESSING	HELPS	FOR	SAR	
IMAGE	RESTORATION	AND	ANALySIS

Florence Tupin, Signal and Image Processing Department of Télécom ParisTech,  
75634 Paris Cedex, France, Email: florence.tupin@telecom-paristech.fr
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and to provide efficient tools to compute parameter estima-
tors [3]. The whole theory is built on the observation that ra-
dar amplitude or intensity is intrinsically positive. Therefore, 
the Fourier transform, which is an integral over the set of all 
real values, should be replaced by some transform defined on 
positive values only. This is the case of the Mellin transform, 
which has the following form: 

F 1s2 5 3
1`

0
x1s212p 1x2dx

where s is a complex number, and p stands here for the ran-
dom variable distribution. Mimicking the characteristic func-
tion and all the definitions that can be derived from it, like 
moments and cumulants, a second kind characteristic func-
tion based on Mellin transform has been defined, leading to 
log-moments and log-cumulants. The Mellin convolution, 
which is the counterpart of the convolution in the positive 
value domain, provides a natural way to define the distribu-
tion of products of independent random variables (whereas 
the regular convolution deals with sum of variables). Without 
going too far into the details of this still evolving theory, we 
would like to mention what seems to us important contribu-
tions of this work. First, parameter estimation based on log-
cumulants gives low variance estimators, allowing the use of 
analysis windows of reduced sizes (figure 1). Secondly, this 
work has enlightened the relationships between the different 
distributions (Gamma, K, inverse Gamma, Weibull, log-nor-
mal,...) thanks to Mellin convolution and thanks to a diagram 

defined by the second and third log-cumulants (figure 2). 
Thirdly, the Fisher distribution has appeared as a “generic” 
distribution with 3 parameters adapted to a wide range of 
surfaces (urban areas, vegetation, etc.) [12]. 

This work has been first developed for amplitude or in-
tensity images, and has been adapted later by different au-
thors to polarimetric data. We would like to mention the work 
of Anfinsen on the extension of the use of Mellin transform 
for polarimetric data by developing the matrix-variate Mel-
lin transform framework, and exploiting it to better process 
polarimetric data [13]. 

III�	SAR	Data	Denoising
Whereas the Mellin framework takes into account the vari-
ability of the scene within a region with a variety of 

Figure 2. The k2–k3 representation gives the positioning of the dis-
tributions in the log-cumulant space (axes are the second and third 
log-cumulant). Specific curves represent the Gamma and inverse 
Gamma distributions (in white on the bottom figures, respectively on 
the left and on the right), whereas the log-normal distributions are 
represented by the vertical axis. In this figure, two original 3-looks 
ERS data are represented on the top, on the left for a vegetation 
area, and on the right for an urban area. In the bottom, for each 
image, the local parameters are computed on 11 3 11 windows giv-
ing a point in the k2–k3 space. We can observe that for these two 
images their representations do not correspond to the same distribu-
tions. The vegetation areas are situated near the Gamma axis, 
whereas urban areas are spread in the middle part of the diagram 
corresponding to Fisher and log-normal distributions.

Figure 1. This figure illustrates the interest of the log-moment and 
log-cumulant derived from the Mellin framework. In the case of 
moment computation, the distribution is multiplied by xk before inte-
gration. This multiplication increases the importance of the tail of 
the distribution when k increases. Yet the tail can be strongly dis-
turbed by bright scatterers producing wrong parameter estimates. 
With the log-cumulant estimator, both head and tail of the distribu-
tion are taken into account, giving more robust estimates. (a) 
Moments of order 1: distribution of the amplitude pA(x) in red, of 
xpA(x) (green) and log(x)pA(x) (yellow). (b) Moments of order 2: 
distribution of the amplitude pA(x) in red, of x2pA(x) (green) and 
log(x)2pA(x) (yellow).
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 distributions seen as Mellin products, denoising approaches 
try to suppress signal-dependent speckle variability to recov-
er the scene reflectivity. 

Non-local approaches and graph-cut based optimization 
have proven to lead to very efficient denoising methods. We 
will illustrate in this section how these recent and popular im-
age processing approaches can be adapted to the case of SAR 
images. 

A. Non-Local Approaches
The first family of methods described in the introduction is 
based on patch similarity. They are known as non-local 
approaches or NL-means [4]. The main idea of non-local 
methods is to find similar patches in the image. In the case of 
image denoising, this set of similar patches is then used to 
suppress the noise, for instance by averaging the central pix-
els of each patch. 

Let us consider the Gaussian filter for comparison. Its prin-
ciple is to average spatially close pixels to suppress the noise. 
Spatially close pixels can belong to different populations, 
though. Therefore, improvements of this basic idea have been 
proposed. Instead of taking “spatially close” pixels, we can 
take “radiometrically close” pixels [4]. In this case, the prob-
lem is to select a pixel which should be “radiometrically” close 
from another pixel. And here comes the idea of patch compari-
son. A pixel can reasonably be assumed to be radiometrically 
close from another one, if their surrounding patches are similar 
(see figure 3). To denoise a pixel s, the values of pixels t are 
averaged with a weight depending on the similarity of the two 
patches surrounding s and t. This is a powerful approach since 
there is no connectivity constraint between s and t compared to 
[14], [15], and far apart patches can be considered to denoise a 
given pixel (hence the term “non-local” denoising). 

This framework has been initially developed for Gaussian 
noise: the denoising is done by averaging the noisy samples, 

and the similarity criterion is based on the Euclidean distance 
between the two patches. To adapt this framework to other 
kinds of noise while keeping the principle of patch compari-
son, Deledalle et al. have proposed a probabilistic framework 
[16]. The denoising task is expressed as a weighted maximum 
likelihood estimation, and the weight definition is established 
thanks to a probabilistic approach. Besides, this probabilistic 
framework leads to similarity weights formed by two terms, 
one related to the noisy data (likelihood similarity) and the 
other one to the denoised data (prior similarity). For this sec-
ond term, an iterative scheme has been proposed which greatly 
improves the results when strong noise is present on the data. 

This framework can be applied to any noise having a known 
distribution like Gamma or Poisson. In the case of SAR am-
plitude images, the denoising scheme is the following: 

• the denoising of pixel s can be written as: 

R̂s
1WMLE25

g tw 1s, t 2At
2

g tw 1s, t 2

where As is the amplitude of pixel s and R̂s is the 
searched for reflectivity. 

• the weight at iteration i is computed as :
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where As,k is the amplitude of the kth pixel of the patch cen-
tered on s, h|5 h/ 12L212 , L is the number of looks, h and T 
are two parameters that can be set automatically [17], and i is 
the iteration. 

The final algorithm is thus rather simple and results are 
interesting, with preserved edges and smoothed areas as can 
be observed on figure 4. 

Other efficient denoising methods have been proposed 
in the recent years like wavelet based methods [18]–[20] or 
BM3D based approaches [21]. One of the strengths of the 
proposed probabilistic framework is that it allows the applica-
tion of non-local methods for complex data or vectorial data 
as soon as noise is well modeled by a parametric distribu-
tion. Thus, it can be used efficiently to process interferometric 
or polarimetric data using the speckle noise described by a 
zero-mean complex circular Gaussian distribution [10]. For 
instance in the case of interferometric images, weighted likeli-
hood estimators for reflectivity, interferometric phase and co-
herence are derived, and the weights measure the probability 
that the observations come from the same parameters for all 
the couples of pixels of the two patches. Figure 5 illustrates 
the potential of such approaches. Instead of computing local 
hermitian products to derive interferometric information and 
thus losing spatial resolution, such approaches can be used to 

Figure 3. The idea of non-local means is to denoise pixel s using the 
weighted value of pixel t. The weight of pixel t is computed by com-
paring the surrounding patch of s and the surrounding patch of t. 
Pixels t are considered in a search window Ws . Figure extracted 
from [16].

Search Window Ws

Similarity Window ∆t

Similarity Window ∆s

Scan of t

t

s
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Figure 4. Illustration of the NL-means SAR denoising. Figure a) on the left is a 100-looks image obtained by multi-looking a Very High 
resolution image (image acquired by ONERA, multilooked by CNES ©ONERA ©CNES). This image can be considered as a ground truth. 
Figure b) is a 1-look image of resolution 1 3 1 meter. Figure c) is the denoised version of the 1-look image b). Fine details are well pre-
served by this approach.

(a) (b) (c)

Figure 5. Illustration of NL-InSAR. (a) the original interferometric data (amplitude, phase and coherence, with 1-look). (b) the non-local 
estimation of amplitude, phase, and coherence with no loss of resolution.The weights of the likelihood estimations are computed using the 
similarity of the complex patches of the two interferometric images. Results are from [17]. 

(a)

(b)
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compute interferograms at the nominal resolution of the data. 
The case of polarimetric data is similar with the estimation 
of the underlying covariance matrix. Application of such a 
framework is described in [22]. 

Beyond the denoising application, patch similarity of am-
plitude, interferometric or polarimetric data can be very useful 
for change detection or movement monitoring. 

B. Regularization Approaches
Other powerful approaches for denoising are regularization 
based methods which have also been extensively studied in 
the past 10 years in the image processing and computer vision 
communities. The idea is to express the problem as an energy 
minimization one, the energy being divided into two terms, 
one related to the noise distribution (likelihood term) and the 
other one to the properties we expect for the solution (prior 
term). This energy can be derived for instance by a probabi-
listic approach (discrete point of view), but also from varia-
tional methods establishing a functional to minimize (con-
tinuous point of view). The likelihood term is usually linked 
to the model of noise perturbating the data. The prior term or 
regularization term usually imposes the “smoothness” of the 
solution and is expressed through interactions between neigh-
boring pixels. A popular model is a low total variation (TV 
model [7]) corresponding to almost piecewise constant image 
or equivalently to a sparse gradient (only few values of the 
gradient can be non zero). But other models like truncated 
quadratic or phi-functions can be chosen [23]. 

Beyond the difficult choice of the right model to express 
our prior knowledge on the scene, the minimization of the 
energy or functional is generally not easy. Indeed, for many 

cases, and especially for radar imagery, the neg-log-likeli-
hood is not convex. In this case, usual continuous optimiza-
tion methods similar to gradient descent can not be applied or 
risk to get stuck in a local minimum. Recent approaches of 
combinatorial optimization based on graph-cut allow for ex-
act optimization of energies composed of a convex prior term 
(like TV minimization) and a (possibly non-convex) data term 
[8], [9]. Theses approaches build a multiple layer graph, each 
layer corresponding to a possible gray level of the solution 
and search for the minimum cut in this graph. The minimum 
cut gives the exact solution of the optimization problem in the 
discrete space (spatially discrete image and discrete gray level 
set). There are two main limitations to this important result. 
The first one is the quantization of the gray levels which may 
not be easy for high dynamic images like SAR data. It can be 
solved by combining a discrete optimization step and a con-
tinuous one [24]. The second limit is the memory size. Indeed, 
the size of the graph is the size of the image multiplied by the 
number of considered gray levels and it should be stored in 
memory for the minimum cut computation. This size is pro-
hibitive for remote sensing images and block cutting is not an 
acceptable solution. Recent approaches based on multi-label 
partition moves [25] or dichotomy [26] largely reduce the 
memory cost, but loosing the optimality guarantee. 

These models can bring interesting results for SAR imag-
ery. The first application is the amplitude denoising of a radar 
image. In this case, adapted prior can be defined. In [27], the 
scene is decomposed as the sum of two terms, a component 
with low total variation representing the “background” of 
the scene in a cartoon-like model, and a sparse component 
representing the bright scatterers of the image with few non 
zero pixels. This model can be solved exactly using graph-cut 
 optimization. 

Another interesting application is the joint regularization 
of phase and amplitude of InSAR data [28]. In this case, it 
is possible to take into account the exact distribution of the 
M-look interferometric data for the likelihood term, and to 
introduce some prior knowledge preserving simultaneously 
phase and amplitude discontinuities. The phase and amplitude 
information are hopefully linked since they reflect the same 
scene. Amplitude discontinuities thus usually have the same 
location as phase discontinuities and conversely. To combine 
the discontinuities, a disjunctive max operator has been used, 
providing well preserved fine structures [28]. Figure 6 shows 
an example of 3D reconstruction using a joint regularization 
of the interferometric phase. 

These approaches can also be particularly useful for multi-
channel phase unwrapping [29]. Indeed, they provide a very 
efficient way to combine different interferometric phases in 
a multi-modal likelihood term, whereas a regularization term 
imposes to the unwrapped phase some smoothness constraints. 
It is also possible to introduce atmospheric corrections in the 
optimization scheme in an iterative way. These approaches 

Figure 6. Example of 3D reconstruction using the regularized inter-
ferometric phase with a joint prior with amplitude data, and graph-
cut optimization (from [28]). The amplitude image is superimposed 
on the computed elevation (images acquired by ONERA).
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could provide a highly flexible framework to introduce prior 
knowledge in Digital Terrain Model reconstruction in multi-
channel interferometry or in ground movement monitoring in 
differential interferometry [30]. Figure 7 illustrates the global 
combination of multi-baseline interferograms with automatic 
atmospheric corrections using an affine model of phase varia-
tion with elevation [31]. 

Iv�	Discussion	and	Conclusion
We have tried to illustrate in the previous sections how 
advanced image processing methods which have been recent-
ly developed by the computer vision community can help 
SAR image processing. We have focused on three of them, 
distribution modeling, non-local methods, regularization 
approaches with graph-cut optimization. Of course, the cited 
references are far from being exhaustive on these different 
subjects and other methods like wavelets-based methods 
would have deserved a more detailed presentation. 

Another recent and powerful theory which might well have 
a great impact in the coming years is compressive sensing [32], 
[33]. This theory has shown that, despite Shannon theory, for 
many signals only few measurements are required to allow a 
faithful reconstruction, provided the signal has a sparse rep-
resentation in a suitable space (i.e., few non-zero coefficients 
in that representation). Reconstruction of sparse signals has a 
long history in radar literature. Recent results in compressed 
sensing have fueled several works in the areas of compressed 
SAR acquisitions systems [34], SAR tomography [35] and for 
SAR GMTI data [36] to cite only a few. We refer the reader 
to the recent review [37] for more on this very active subject. 

Nevertheless, whatever the progress for low-level tasks 
such as denoising, it is unlikely that they will allow SAR im-
age understanding without high level methods. The influence 
of geometric configurations combined with distance sampling 
is predominant on the appearance of the objects in the im-
age. Therefore, a step of object recognition highlighting the 
relationship between the different signals is usually necessary 
to fully understand SAR information. Many works have been 
led in this direction like [38] for optical data, or [39], [40], 
[41] exploiting jointly SAR and optical images, or an external 
database. The object level that could be available with metric 
resolution is still difficult to reach with SAR images on their 
own. Dictionaries and learning methods could provide some 
keys for the next step of understanding. 
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Figure 7. Illustration of the regularization approaches for DTM 
reconstruction: (a) one of the interferometric phase, (b) associated 
coherence (acquired by ERS2), and (c) 3D visualization of the DTM. 
In this case, 6 interferograms with different baselines have been 
used. The regularization model is TV minimization and an iterative 
estimation of atmospheric corrections is done.
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I�	Introduction
The future Earth science missions at the National Aeronautics 
and Space Administration (NASA) promise to provide an 
explosion of data and a platform for science that previously 
was unachievable using existing hardware, software, and 
assets. Instrument resolution is increasing, as is the ability of 
software and hardware to deal with data volumes that will 
easily grow to the 10–100 petabyte range in the next five 
years [1]. Over the past twenty years, NASA has invested in 
software to support all phases of the Earth science mission 
pipeline. These investments include components and archi-
tectures that support science data processing at Science 
Investigator-led Processing Systems (SIPS), data archival and 

dissemination at the Distributed Active Archive Centers 
(DAACs), and ad-hoc data analyses and custom product gen-
eration using DAAC-provided data [2]. This general flow is 
shown in Fig. 1.

For example, the Moderate Resolution Imaging Spectro-
radiometer (MODIS) Data Processing System (MODAPS) 
has evolved over time to support higher data processing 
rates and the production of data products for additional 
Earth-observing instruments by enhancing its architecture 
[3]. In addition, several recent efforts [4] to standardize pro-
cess management and control for both the Orbiting Carbon 
Observatory (OCO) missions, as well as the NPOESS Pre-
paratory Project (NPP) joint NASA–NOAA–DOD  missions, 
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have also demonstrated the utility in the reuse of software 
assets.

However, to date the aforementioned efforts are the excep-
tion and not the norm. Many Earth science data system com-
ponents and architectural patterns are reconstructed for each 
mission. There have been a number of reasons for this practice 
including: (1) the distributed scientific expertise of NASA, (2) 
the desire to have that expertise co-located with the data as it 
is processed and delivered for wide dissemination, (3) pro-
curement practices, where contract and equipment resources 
are stove-piped into separate contracts and programs, and (4) 
each scientific community purports a unique set of require-
ments for data processing and data products, that may not eas-
ily lend itself to justify reuse. 

The paradigm of NASA missions is changing, primarily 
due to the upcoming missions identified in the National Re-
search Council’s Earth Science and Applications from Space 
decadal survey [5] (as well as other future “decadal-like” mis-
sions). It is even more imperative that NASA look to reduce 
costs, increase software productivity, explore areas for con-

solidation of homogeneous services, and ultimately promote 
and facilitate a culture of reusing successful software assets 
and patterns across its missions. 

Software reuse can help inform the successful design of fu-
ture NASA missions in a number of different ways, in particu-
lar through: (1) identification and selection of existing, proven 
Earth science software components (or software components 
applicable in Earth science data systems) whose reuse saves 
development costs and time, (2) application of existing archi-
tectural styles and patterns [6] that induce specific quality at-
tributes (reliability, scalability, etc.) in the resultant software, 
and (3) identification of new assets developed for missions 
which are of broader  applicability, and themselves should be 
disseminated to the community. 

Reusable software artifacts are not limited to just code. 
These assets may include algorithms and models, architec-
tures and design patterns, systems modules and scripts, tech-
nical documentation and test results, and use metrics as well 
as other artifacts produced during the software development 
life cycle.

Figure 1. The NASA Earth Science Context. Data is taken by and sent to ground stations, which move the data to SIPS. DAACs are respon-
sible for long-term archiving of the information, and dissemination. Ad-hoc analyses occur in the ACCESS and MEASUREs programs.
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The NASA Earth Science Data Systems (ESDS) Software 
Reuse Working Group (SRWG) is chartered with the investi-
gation, production, and dissemination of information related 
to the reuse of NASA Earth science software assets. One ma-
jor current objective is to engage the NASA decadal missions 
in areas relevant to software reuse.

In this paper we report on the current status of these ac-
tivities. First, we provide some background on the SRWG in 
general and then discuss the group’s flagship recommenda-
tion, the NASA Reuse Readiness Levels (RRLs). We continue 
by describing areas in which mission software may be reused 
in the context of NASA decadal missions. We conclude the 
paper with pointers to future directions.

II�	working	Group	Background
The NASA Earth Science Data Systems (ESDS) Software 
Reuse Working Group is chartered with the promotion and 
identification of software assets targeted for reuse in NASA’s 
Earth Science Data System pipeline [7]. The group is focused 
on architectures and technologies that facilitate software 
reuse. In particular, we are investigating software compo-
nents and architectures developed to enable cloud and grid 

computing capabilities, as well as cyber infrastructure for 
using mission and scientific data.

The flagship product of the group to date is a focused set 
of NASA Reuse Readiness Levels (RRLs), which have been 
released and are now available for use [8]. The RRLs, similar 
to the NASA Technology Readiness Levels (TRLs) for tech-
nology, are a nine-level guide that can be used to rank and 
compute the reusability of a software asset [9]. A summary of 
the RRLs, taken from [8], is shown in Table 1.

Besides the RRLs, the Software Reuse Working Group 
(SRWG) is also working on the development of case study 
documents describing efforts to leverage the RRLs in the as-
sessment of two areas of NASA mission software: (1) the 
methodology and suitability of existing NASA software as-
sets for inclusion in a mission, and (2) the identification, cu-
ration, and dissemination of software assets that are being 
developed as part of a NASA mission that can be included 
in future missions. In addition, the SRWG is working on a 
recommendation for the packaging of reusable software as-
sets to facilitate distribution, covering an information model 
for software packaging, and a classification/comparison of the 
state of the art in software packaging techniques.

Figure 2. The Reuse Readiness Level Web Calculator. Users input 
an associated weight and score for each of the RRL topic area levels 
and an RRL is computed and displayed as a weighted average of 
those calculations. The associated RRL description is shown in yel-
low at the bottom of the calculator.

Table	1. Summary of Reuse Readiness Levels (RRLs)

Level Summary

RRL	1 Limited reusability; the software is not  
recommended for reuse.

RRL	2 Initial reusability; software reuse is not practical.

RRL	3 Basic reusability; the software might be reus-
able by skilled users at substantial effort, cost, 
and risk.

RRL	4 Reuse is possible; the software might be reused 
by most users with some effort, cost, and risk.

RRL	5 Reuse is practical; the software could be reused 
by most users with reasonable cost and risk.

RRL	6 Software is reusable; the software can be reused 
by most users although there may be some cost 
and risk.

RRL	7 Software is highly reusable; the software  
can be reused by most users with minimum 
cost and risk.

RRL	8 Demonstrated local reusability; the software 
has been reused by multiple users.

RRL	9 Demonstrated extensive reusability; the  
software is being reused by many classes of 
users over a wide range of systems.
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Both of the aforementioned documents are considered 
works-in-progress, and both of the documents include input 
from current NASA decadal missions, including the Soil 
Moisture Active & Passive (SMAP) mission and the Ice, 
Cloud, and land Elevation Satellite 2 (ICESat-2) mission. We 
also are actively working with other Tier-1 NASA decadal 
missions including the Orbiting Carbon Observatory-2 mis-
sion, and the Deformation, Ecosystem Structure and Dynam-
ics of Ice (DESDynI) mission to best determine how and 
where reusable software assets could be leveraged. We plan to 
support the upcoming Tier-2 missions as they begin to ramp 
up as well. In the next section we will provide greater detail 
about the NASA Reuse Readiness Levels (RRLs) and their 
applicability to NASA decadal missions.

III�	Reuse	Readiness	Levels
The NASA Reuse Readiness Levels (RRLs) have been 
developed for use as a measure to evaluate the potential 
reusability of software. The RRLs can be used to assess 
software that is being developed or to assess software assets 
that are being considered for adoption. Software can be 
evaluated either by using the RRLs in a simple manner to 
obtain a rough assessment of the software or by using the 
RRLs more extensively to obtain a precise assessment, 
which would include an assessment of the software in terms 
of nine topic areas.

Using the RRLs in a simple manner, the software under 
evaluation is compared to the brief summary descriptions of 
the RRLs to determine a value, from 1 to 9, that reflects the 
level of the potential reusability of the software. The RRLs 
can be used in this way to attain a quick assessment, which 
lacks precision, but may be appropriate for attaining efficient 
assessments when comparing many competing software can-

didates or when only a rough estimate of the potential reus-
ability of a software product is required.

Alternatively, extensive use of the RRLs can be applied by 
using a 9 3 9 grid to evaluate the software against each of the 
topic areas to determine the level of maturity that the software 
has attained for each of the nine topic areas. Using the RRLs 
in this extensive manner can be more time consuming, but 
enables assessment of each topic area to identify areas where 
additional development may be required to meet the needs of 
a particular software project. Prior to using the RRLs in this 
manner, the software requirements of the project should be 
identified for each topic area so that the level of effort neces-
sary to improve the software to an acceptable level for each 
topic area can be determined.

A calculator is being developed for use with the RRLs (a 
web-based prototype of this calculator is shown in Fig. 2). Us-
ing the RRL calculator, weights can be established for each top-
ic area, depending on the importance of a particular topic area 
to meet the requirements of a particular software project, and an 
average overall RRL value can be calculated from assessments 
of topic area levels. A more advanced version of the RRL cal-
culator, which may offer more features and/or guidance on as-
sessing software assets, is under  consideration. The SRWG has 
also received a copy of a Microsoft Excel-based calculator tool, 
developed by modifying an existing TRL calculator [10], from 
a member of the software reuse community. We are examining 
this tool to ensure that it correctly captures the information con-
tained in the current release of the RRL document.

Tools such as the RRL calculator enable a structured evalu-
ation of reusable assets as software producers and consumers 
measure applicability and compatibility for their particular 
project. We are exploring the integration of the RRL calcula-
tor with our Reuse Enablement System (RES) [11], a software 
portal used to track and disseminate information about reusable 
software assets. The RES system is currently being deployed 
by the Soil Moisture Active & Passive (SMAP) mission as a 
proof of concept as shown in Fig. 3. In the following section, 
we will describe the relationship of RRLs and associated soft-
ware reuse tools to that of the NASA decadal missions.

Iv�	Reuse	of	Mission	Software
The reuse of software offers opportunities for the new decadal 
survey missions and future space missions to reduce costs and 
improve the quality of the software that is either produced by 
or used from previous efforts. Likewise, software reuse offers 
opportunities to obtain similar benefits when processing and 
reprocessing data obtained from such missions. Recipients of 
the NASA ESDS Software Reuse Working Group Peer-Rec-
ognition Software Reuse Award [12] have demonstrated the 
contribution of new reusable assets and the utilization of ex-
isting reusable assets in systems development for NASA mis-
sions; for example, the National Polar-orbiting  Operational 

Figure 3. Using the SRWG RRLs and RES to design and implement 
NASA decadal missions.
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Environmental Satellite System Preparatory Project’s Sci-
ence Data Segment reused a variety of system components to 
reduce development effort and help ensure reliability [13], as 
did the Orbiting Carbon Observatory’s (OCO) Ground Data 
System [4].

In conjunction with the ICESat-2 mission effort, proce-
dures and templates also are being developed to use the RRLs 
to assess the current state of readiness when assessing soft-
ware from previous missions for potential reuse in future mis-
sions. Using such tools can help to improve the usability of 
software created during previous missions. Such tools also 
can be used to assess the potential reusability of software that 
is being developed for new missions to improve its potential 
for reusability in other future missions. The SRWG plans to 
work with the ICESat-2 team as needed to help them assess 
some of the existing software assets from the original ICESat 
mission that they plan to reuse.

In addition, using tools, such as calculators (as shown in 
Fig. 2), templates, and procedures, in conjunction with the 
RRLs, to assess the reusability of software, can identify as-
pects of the RRLs that may be considered for possible im-
provement. ICESat-2’s experience will enable a use case 
study to help the SRWG improve the RRLs and how they are 
used to perform software reusability assessments. Likewise, 
testing the use of such tools for assessing the potential reuse 
of software also will contribute to their refinement and inspire 
the development of additional tools for assessing reusability 
[14–16] and can foster the consumer’s confidence that the as-
set has been assessed as to its level of robustness and readi-
ness for operational use.

v�	Conclusions
Considering the data processing needs of the new decadal 
survey missions, the reuse of software from previous mis-
sions offers an opportunity to leverage the investments made 
in previous missions. The RRLs have been developed by the 
ESDS SRWG to assess the readiness of software for potential 
reuse. Using the RRLs in conjunction with other tools, such 
as the RRL calculator, templates, procedures, and lessons 
learned, can improve capabilities for reusing software in new 
missions and for realizing the benefits of software reuse. 

In addition to reusing software and system artifacts from 
previous missions in the new missions, software reuse offers 
an opportunity for the decadal survey missions to develop soft-
ware that can be used in other future missions. Planning for the 
potential reuse of new software can complement the efforts of 
reusing previously developed software. Adopting a systematic 
approach to software reuse can contribute to the improvement 
of software development practices and to the potential reuse of 
software and other system artifacts in the future [15].

The use of tools to assess the reusability of software and 
to register and describe software for potential reuse offers 

benefits for organizations that develop software for potential 
reuse and for those that reuse existing software. The use of 
such tools for the decadal survey missions can assist in the 
preparation of software that was developed for use in  previous 
 missions for possible reuse in future missions. In addition, 
these tools also can help to prepare software that is being de-
veloped for the new missions for use in future missions. 

Software assets considered as candidates for potential reuse 
can be registered and described in a RES where they can be 
found and analyzed by developers for inclusion in future sys-
tems. Refining such tools and developing additional tools to 
support the reuse of software can contribute to the capabilities 
available for both software producers and software adopters. 

It is important for current missions to recognize that the 
systems and components they are currently developing may 
have the potential to be reused by future missions. Therefore, 
any steps they can take to make such assets more reusable will 
help encourage a more systematic reuse process, one that can 
continue to improve future missions through the realization of 
the benefits of software reuse.
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Three months after the April 2010 Deepwater Horizon oil 
platform explosion in the Gulf of Mexico, a team of Ball 
Aerospace & Technology Corp. scientists and engineers flew 
above the spill to test a unique suite of sensor instruments. 
Over the course of two days, they took images of the oil slick 
marking the uncapped well using a spectrometer, a low-light 
imager, and a thermal imager. This instrument suite provided 
airborne data which complements government funded cam-
paigns including additional channels for ultra-violet and long 
wave infrared signals. Using Ball Aerospace-developed algo-
rithms, the team combined the individual data sets to study 
the oil extent and characteristics to improve disaster response 
efforts in the future. The algorithms for radiometric calibra-
tion and georectification extract distinguishing spectral fea-
tures and compute the ground position of each pixel of a 
sampled area. William (Bill) Good, an engineer at Ball 

Aerospace and lead for the Airborne Initiative and Heliostat 
team on the flight, noted, “The UV part of the instrument was 
specifically designed for ocean color measurements in that 
band. The spectrometer very accurately measures light levels 
in the visible spectrum as well as in the UV range as it mea-
sures reflected sunlight from the water. You can characterize 
what is on the water’s surface from this instrument, whether 
it is plant life, oil, or some other material based on what the 
reflection looks like. Combining the instruments was essen-
tial to eliminate false signals though. A single imager has 
difficulty in culling all the properties of a sample. Together, 
the individual images can be overlaid and corroborated with 
satellite and in-situ measurements.”

Bill and his team are part of the Civil and Operational 
Space business unit at Ball Aerospace where they and many 
other people help make the company a leader in the fields of 

ORGANIZATIONAL	PROFILES

BALL	AEROSPACE	&	TECHNOLOGIES	CORP�
David L. Taylor, President and Chief Executive Officer

1600 Commerce Street, Boulder, CO 80301, Phone: 303-939-6100,  
Email: info@ball.com, www.ballaerospace.com

Figure 1. Spectometer image with combined channels at the top and spectrally decomposed images below showing ratios of various 
 wavelengths optimized to accentuate properties of the oily water surface (note the ship near the center of each image).
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remote sensing and Earth observation. The company devel-
ops groundbreaking technologies for defense, civil and com-
mercial customers, including full satellite systems and space 
missions; instruments and sensors; engineering services; 
antennas, tactical camera systems, and components; as well 
as a variety of space-qualified subsystems. Ball Aerospace, 
founded in 1956, is a subsidiary of Ball Corporation, with em-
ployees in Colorado, New Mexico, Ohio, Georgia, Virginia, 
Maryland, and Washington DC. 

Facilities
Ball Aerospace has major research, development, and manu-
facturing facilities located in Boulder, Broomfield, and 
Westminster, Colorado. These facilities, located within 10 
miles of each other northwest of Denver, include all of the 
resources required for the design, production, and test of 
state-of-the-art satellites, electro-optical instruments, space-
craft subsystems, cryogenic devices, antennas, and video 
systems for military, civil and commercial space applications. 

Developmental hardware is produced in Ball Aerospace’s 
on-site cleanrooms, production shops, and numerous hardware 
and software laboratories. The facilities include a computer-

aided manufacturing center, a rapid-prototyping capability, 
and a lubrication laboratory, as well as electronics assembly, 
encapsulation, machining, cleaning, and flight assembly and 
inspection areas. Because many of Ball’s programs are classi-
fied, its facilities also include space for secure data processing 
and manufacturing. 

In response to its growing business, Ball Aerospace ex-
panded its Boulder, Colorado Fisher Complex spacecraft pro-
duction facility in 2007; the expansion included 60% more 
cleanroom space, a second large thermal vacuum chamber, 
spacecraft assembly and testing capabilities all under one 
roof. This facility is humidity and temperature controlled and 
is rated to a cleanliness level of class 100,000. Another large 
Colorado production facility, the Aerospace Manufacturing 
Center, was built in 1988 specifically for antenna fabrication, 
assembly, and test. Foreseeing a steady increase in production 
and development work, Ball expanded the center in 2008 to 
provide additional test capabilities, assembly, and secure clas-
sified areas. Final completion is expected in 2011. 

Electronically	Steerable	Flash	Lidar
The Electronically Steerable Flash Lidar (ESFL) is a new 
type of imaging, full-waveform lidar for advanced three-
dimensional imaging of forest scenes. Designed with a tech-
nology path-to-space, it uses independently steerable multiple 
beams from a laser combined with a two-dimensional “Flash” 
focal plane array configured with integrated micro-lens 
arrays. The combination allows the system to be dynamically 
reconfigured to match the spatial sampling to the forest scene 
of interest to maximize science return. The ESFL combina-
tion of a unique transmitter and a unique receiver where the 
laser transmitter is built around a crystal optic beam deflector 
that takes an input laser beam, and depending on the number 
of frequencies or commands given, will split the input beam 
into that same number of output beams. An operator can con-
trol the number of beams and their positions on the ground. 

The ability to reconfigure the beam pattern while imaging 
the patterns has a number of advantages. Larger beams can be 
used to match typical tree crown sizes for a region while si-
multaneously sub-beam imaging can provide finer detail. The 
beams can be configured for contiguous sampling as a pushb-
room to measure the fine spatial scales of the forest (important 
for estimates of biodiversity) or spaced apart to give a statisti-
cal measurement of the biomass stored in the larger forest. The 
fine pointing capability can allow precise beam ground tracks 
to be followed from aircraft or space. Using data from co-bore-
sighted secondary cameras, the beam steering can be used to 
steer the beams to fall between clouds (when broken), increas-
ing science returns. Since a two-dimensional Flash focal plane 
array is used, the beams can be configured as either cross-track, 
along-track, or even a combination where the beam energy can 
be re-configured at the video rate of the focal plane. Figure 2. Concept art of GMI (copyright NASA).
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Ball Aerospace completed its development and demonstra-
tion of the ESFL system in late 2010. Dr. Carl Weimer, the 
ESFL Primary Investigator at Ball, conceived of the idea after 
attending a conference where he listened to scientists lament 
the lack of options available for a future forest sampling mis-
sion. Weimer considered what the scientists were trying to do 
and came up with the beam-splitting idea as a possible solu-
tion. The program is starting to realize some of its promise as 
Ball recently garnered a $1.5 million NASA Airborne Instru-
ment Technology Transition study titled “Advanced Imaging 
Lidar for Forest Carbon Studies.” The study will extend the 
performance capabilities of the ESFL system and prepare it 
for future investigator-led aircraft science campaigns. This 
study includes aircraft demonstration work validating its sci-
ence measurements using traditional forest survey methods, 
new close-range photogrammetry, and a ground-based lidar. 

Dr. Tanya Ramond, Ball’s Deputy PI for the ESFL pro-
gram, explained one of its potential benefits—a significant 
savings in time, “How efficiently you use the photons is key 
to a laser observation mission. What ESFL offers is the ability 
to steer around potential objects of no interest, but also vary 
the sampling configuration for the beam at hand. You can 
maximize the use of your laser power and time. Our studies 
suggest that ESFL can achieve the same result in one-third of 
the time that is needed when using transect sampling.” 

Global	Precipitation		
Measurement-Microwave	Imager	

Ball Aerospace’s Global Precipitation Measurement- 
Microwave Imager (GMI), a multi-channel, conical-scan-
ning, microwave radiometer, will play an essential role in the 
Earth’s weather and environmental forecasting. As a central 
part of the Global Precipitation Measurement (GPM) mission, 
GMI allows for a greater temporal sampling of rainfall ac-
cumulations as well as more frequent and higher quality data 
collection than what is available currently with the Tropical 
Rainfall Measuring Mission (TRMM). 

Indeed the GMI is the next generation of large passive re-
flector radiometers available to NASA with improvements in 
sensitivity, footprint, calibration, and resolution. Don Figgins, 
the GMI program manager at Ball, said, “The frequency range 
of GMI is unique. Where TRMM doesn’t have a frequency 
above 35 GHz, we’ve added high-frequency channels to 
where the radiometer will operate at select frequencies rang-
ing from 10.65 to 183.3 GHz. So instead of only collecting 
rain data from a tropical environment, now we’re going to 
continue that and also be able to get a new set of snow and 
ice crystal precipitation data for scientists to evaluate.” This 
is a major contribution to precipitation measurement over 
the entire globe and a new capability available to scientists. 
Dr. David Newell, the program’s Chief Systems Engineer at 
Ball explained, “There is a good capability of  precipitation 

 measurement over land from ground based radars, however 
there isn’t much capability for measurements over water 
masses. Rainfall over the ocean is a primary driver in a lot 
of the weather models currently used. So when there is a big 
weather front out over the Pacific, how much energy is gained 
and lost from the front over the ocean can be determined with 
an instrument like GMI and this is a major factor in determin-
ing the accuracy of the long term weather forecasting.”

While TRMM showed that comprehensible precipitation 
data can be gathered from low-earth orbit, the satellite’s path 
only ranges from about 20 degrees north and 20 degrees south 
from the equator, which is localized right around the rainfor-
ests. Scientists know where and when it rains in the populated, 
land areas of the world, but 70 percent of the earth is covered 
by water and scientists aren’t cognizant of how much it rains 
where there aren’t people. Figgens noted that GMI will in-
crease the ability to observe more of the globe. “GMI will 
be a more global mission, as it will follow a sinusoidal orbit 
within 65 degrees north and 65 degrees south latitude from the 
equator, in essence from southern Canada to northern South 
America. We will still get the data from the tropical latitudes, 
but as the GMI completes a 3-hour orbit we will get continu-
ous data from a greater range.” 

GMI will play a role in radiometric coverage of the Earth’s 
polar regions. Right now there are polar-orbiting radiometers 
to measure the precipitation at those areas and their orbits 
will allow them to cross periodically with the GMI instru-
ment and that provides a way to get an increase in time re-
fresh for weather model accuracy. However, combining the 
data from different instruments presents a potential problem 
in accuracy. GMI is designed to be the standard in calibra-
tion, that is it has to be the most stable and have the low-
est level of uncertainty, or else whatever errors exist may be 
transferred to other measurements. A stable calibration and 
cross-calibration with other instruments measuring the same 
parameter allows long term trending data as they fly over the 
same area. 

Ball developed certain design features for the instrument 
to improve and track the calibration on orbit, something that 
will influence the subsequent radiometer designs and will im-
prove the accuracy of returned data. Every radiometer uses 
a hot load and cold sky target as reference points for instru-
ment calibration. The hot load maintains a constant tempera-
ture between roughly 140 and 200 degrees Kelvin while the 
cold sky target looks out to deep space. However, these only 
provide two points of reference and each can have tempera-
ture variance from other sources. Ball’s calibration approach 
uses a technique that introduces a set temperature somewhere 
between the hot and cold loads that provides a third point of 
reference. With three independent points of calibration points 
to check against each other, independent calibration verifica-
tion can be conducted on the instrument. Previously, one had 
to look at the returned data on the ground to see if there was 
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any calibration drift, but scientists should be able to verify 
calibration directly on the GMI instrument. 

Once the GMI is completed, it will be matched on the GPM 
spacecraft with radar instruments to accurately measure, via 
reflectivity and estimates of attenuation, the vertical profiles 
of the clouds and precipitation, including drop size distribu-
tion. With this combination there is greater accuracy avail-
able than what could be gained from each separately. In some 
places a radiometer works best, in others a radar is better, but 
the two combined will give the best results. Even though the 
GPM satellite hasn’t flown yet, interest in what data the mis-
sion could provide has spurred the development of an addi-
tional satellite—with an identical copy of Ball Aerospace’s 
microwave radiometer instrument installed—which will pro-
vide near-global scanning of the Earth so that valuable data 
can be collected. While the first GPM satellite consists of a 
core spacecraft operating in mid-latitude bands and scanning 
the areas in a low-Earth orbit, where most of the Earth’s liquid 
water is found. The second satellite will be a part of a constel-
lation of satellites that operates in a polar orbit, collecting data 
around the Earth’s polar caps.

Operational	Land	Imager
Ball Aerospace has a strong legacy in both Earth observation 
and remote sensing missions, including WorldView-1 and 
WorldView-2, QuickBird, Radarsat, and QuikSCAT. One of 
Ball’s current remote sensing mission programs is to design, 
develop, fabricate and integrate the Operational Land Imager 
(OLI) for the eighth Landsat Data Continuity Mission 
(LDCM). It is slated to launch in late 2012 and is expected to 
be on orbit for at least five years. 

The Landsat Program is a series of Earth-observing satel-
lite missions jointly managed by the U.S. Geological Survey 

and NASA. For more than 30 years, the Landsat missions have 
gathered multispectral imagery that has provided continuous 
land surface observations. Scientists use the data to moni-
tor changes in global land cover; manage the Earth’s natural 
resources; make decisions about land-use planning; and un-
derstand ecosystem dynamics. The OLI instrument provides 
15 m (490 ft.) panchro-matic and 30 m multi-spectral Earth-
imaging spatial resolution capability. The imager includes a 
185 km swath allowing the entire globe to be imaged every 
16 days. 

To help continue USGS’s longest continuous imagery 
data record of our planet, Ball Aerospace is leveraging its 
experience with detectors to produce the focal plane sub-
system. OLI has a focal plane array of 14 state-of-the-art 
arrays and operates in a pushbroom fashion – taking images 
as it looks at a spot on the Earth’s surface then continuing 
forward, unlike older Landsat telescopes that scan a smaller 
field-of-view back and forth. Ed Knight, the program’s Lead 
Systems Engineer, said, “This is a multi-module focal plane 
and it doesn’t use charge coupled devices like Ball’s Kepler 
telescope but rather photo diode arrays. The thing that al-
lows Ball to lay out a very wide field using 60,000 detectors 
and be able to align them perfectly to get images without 
creating a monstrous-sized telescope is our optical design 
that has a small calibration source. Our calibration and char-
acterization of the Ball Aerospace heliostat ground calibra-
tion facility is unique in the industry. Honestly, OLI is one 
of the first generation high-quality pushbroom imagers and 
it is clear that its design approach will continue with later 
imagers.” 

The OLI design is good example of where engineering 
and science meet. There are high resolution imagers like the 
WorldView instruments, that don’t have a very wide swath. 
On the other end of the imaging spectrum there are instru-
ments with a wide swath but low resolution. The OLI nestles 
in between those two extremes and its design is a function 
of what science requires. Knight explained, “You really have 
to get into [it] to understand the engineering quirks and the 
science it’s being used for to understand the calibration and 
characterization. You really need to understand what science 
actually occurs in the instrument design.” 

Ball Aerospace is at the forefront of bringing a group of 
operational and near-operational instruments with never-
before-seen capabilities to the remote sensing community. 
Work like this not only requires a high degree of engineering 
and scientific expertise but also a deep commitment to the 
environmental information needs of scientists, governments, 
and people around the globe. With more world-wide interest 
in the Earth’s climate than ever before, Ball Aerospace has 
the means to lead in the transition toward repeatable, Earth-
observation programs that best meet the requirements and 
budgets of future scientific inquiry and weather and environ-
mental monitoring. 

Figure 3. The Operational Land Imager in Ball Aerospace’s Stray 
Light Test Facility.
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Introduction
The International Geoscience and Remote Sensing 
Symposium (IGARSS) is the premier conference organized 
by the Geoscience and Remote Sensing Society (GRSS). It is 
the annual gathering place for researchers and practitioners of 
remote sensing and is held in different international locations 
each year. IGARSS’10, held in Honolulu, Hawaii, USA, was 
the 30th anniversary of the event and attracted nearly 2000 
participants.

To better understand the interests and preferences re-
garding IGARSS, the Conference Advisory Committee of 
the GRSS Administrative Committee (AdCom) recently 
conducted a web-based survey among GRSS members and 
IGARSS’10 attendees solicited through an e-mail invitation. 
A total of 1121 responses were received, of which 290 pro-
vided open-ended text comments. The survey consisted of 15 
multiple choice questions. This article provides a summary of 
the findings.

Respondent	Demographics
The majority responding to the survey were members of both 
IEEE and GRSS, while approximately one quarter were not a 
member of either. The largest geographical area represented 
was North America, followed by nearly equal numbers in 
Western Europe and Asia (including Australia and New 
Zealand). The remaining respondents were divided between 
Eastern Europe, Africa, and South America. 

Most were working professionals, while about one-fifth 
were students and a few percent retired. Most were affiliated 
with an academic institution, with the rest working for the 
government, the private sector, or a non-profit organization.

Reasons	for	Attendance
In response to the question of “What is your primary reason 
for attending IGARSS?” the highest percentage cited the 
“technical content of the sessions.” Significant numbers cited 
“to share work with others and obtain a publication” and 
“networking”. A few percent said they attend for the tutorials 
and workshops, while one out of ten said they do not gener-
ally attend.

Peer	Review	of	Proceedings
One of the motivating reasons for the survey was to gauge 
interest in moving from the IGARSS tradition of optional, 
non-peer reviewed proceedings papers to a full peer-review 
process for paper selection and program placement. The 
results suggest a dichotomy of perspectives on this topic. The 
majority preferred continuing the current model, although a 
significant number would like to see the conference move to 
a full peer review process.

This split reflects the diversity of reasons for participating 
in the conference and suggests that such a change is not war-
ranted at this time.

Balance	of	Invited	and	Contributed	Sessions
Another significant question in the survey related to the bal-
ance of sessions formed by unsolicited contributed papers and 
those formed by invitation. An overwhelming majority (87%) 
felt the invited papers should be less than 30% of the total 
accepted, with the remaining fraction (13%) preferred allow-
ing up to 50% invited papers. This result suggests partici-
pants prefer an open process with the best papers being 
selected for the conference, while still appreciating the value 
of special topic invited sessions.

Posters,	Conference	venue	and	Tours
A set of questions addressed logistical aspects of IGARSS. 
A clear majority (62%) expressed a preference for dedi-
cated poster sessions that do not overlap with oral ses-
sions, with a modest fraction (21%) preferring the format 
used in IGARSS’10 (overlapping oral and poster sessions). 
9% selected the option for day-long sessions with no 
required time for authors to be present and 8% expressed 
no opinion. The format used in Honolulu was due in part 
to venue constraints and likely will not continue for future 
IGARSS. 

Regarding the venue, there was no strong preference ex-
pressed among the options presented: 34% preferred a hotel 
with easy access between sessions and rooms; 29% preferred 
a university campus with lower cost; 25% preferred a conven-
tion center; and 12% expressed no opinion. 

REPORTS	

IGARSS	2010	SURvEy:
MEMBERS	AND	ATTENDEES	RESPOND

John Kerekes, Rochester Institute of Technology, Rochester, NY, USA  
Chair, IEEE GRSS Conference Advisory Committee
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As far as interest in local tours arranged through the con-
ference, most (57%) expressed interest in participating, with 
31% expressing no interest and 12% with no opinion.

IGARSS’09	and	’10	Experiences
Four questions addressed specifics related to the two most 
recent IGARSS. Regarding IGARSS’09 in Cape Town, 
only 26% of respondents indicated they had attended. Of 
those not attending, the most cited reasons were too 
expensive and too far away, although the majority select-
ed “other” as the reason. Of those who did attend, over 
70% rated the technical program as excellent or good, 
with just 6% saying it needs improvement. Regarding the 

Plenary, over 75% of those  saying they attended the con-
ference reported attending the Plenary with the majority 
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of this group (71%) saying “it served its pur-
pose”, 16% saying it was a “highlight of the 
conference”, and just 13% responding they 
“did not find it useful”. Of those attending 
the workshops and tutorials, over 90% rated 
them as excellent or good.

Concerning IGARSS’10 in Honolulu, 63% 
of the respondents indicated they attended. The 
reasons for not attending were similar to the re-
sponses for IGARSS’09, except that more cited 
issues of obtaining a visa to USA. Of those who 
did attend, 78% rated the technical program as 
excellent or good, with just 6% saying it needs improvement. 
Regarding the Plenary, over 75% of those saying they at-
tended the conference reported attending the Plenary with the 
majority of this group (66%) saying “it served its purpose”, 
21% saying it was a “highlight of the conference”, and just 
13% responding they “did not find it useful”. Of those at-
tending the workshops and tutorials, over 93% rated them as 
excellent or good.

Attendance	Plans	for	IGARSS’11
The final question addressed plans for attending IGARSS’11 
in Sendai, Japan. A majority of respondents (54%) indicated 
they do plan to attend. The most common reason (44%) for 
not planning to attend was “will not be able to secure travel 
funds.” Equal numbers (26%) cited “too far away” or “other 
reason,” while only 4% of those respondents not planning to 
attend selected “not important for professional career.”

Open-Ended	Comments
Nearly 300 respondents provided additional comments. 
These were reviewed and grouped into categories. The most 
common comments were very positive about IGARSS. The 
rest were either critical in nature or offered suggestions for 
improvements. Many commented that IGARSS is too expen-
sive, and there were many comments critical of specifics at 
IGARSS’10 (limited Wi-Fi, limited discussion seating, 
poster sessions being too short and overlapping oral sessions, 
and the venue being too big, confusing, and expensive). 
Additional critical comments cited poor quality papers and 

too much overlap in simultaneous parallel sessions. There 
also were many comments expressing a strong preference for 
IGARSS to be a venue for the presentation and publication 
of timely results.

Summary
Based on these results, IGARSS continues to well serve the 
diverse interests and preferences of GRSS members and con-
ference attendees. While there were some critical comments, 
the recent event in Honolulu had all time record numbers of 
abstract submissions and attendees. Nonetheless, the AdCom 
and organizers of future IGARSS will carefully consider 
these survey results and continually seek to improve the 
conference technical quality and experience for attendees. 
Thanks to everyone who participated in the survey.
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The Second Workshop on Hyperspectral 
Image and Signal Processing – Evolution in 
Remote Sensing (WHISPERS) was held at the 
campus of the University of Iceland, Reykjavik, 
Iceland June 14–16, 2010. WHISPERS 2010 
received the technical sponsorship of the IEEE 
Geoscience and Remote Sensing Society 
(GRSS) and financial sponsorships from the 
University of Iceland and the IEEE Iceland 
Section. Organized in two parallel tracks over 
three days, the workshop  was a great success, 
gathering 160 researchers from 30 different 
countries worldwide.

A total of 161 papers were submitted to 
WHISPERS 2010 (both regular submissions 
and special session submissions), 140 of 
which were  accepted, corresponding to a 13% rejection rate. 
Ninety oral  presentations organized in 18 sessions were given 
at the workshop, and 50 posters organized in 6 sessions were 
presented in interactive sessions. The evaluation of all the pa-
pers was performed based on the reports of anonymous review-
ers. On average, each paper received 2.5 reviews. All the papers 
published at WHISPERS 2010 are available on IEEE Xplore.

The technical program also featured three outstanding 
plenary talks delivered by three prestigious and highly recog-
nized experts:

• Dr Alan Schaum, from the Naval Research Laboratory, 
USA, delivered a talk entitled the “Continuum Fusion, a 
new Theory of Inference.”

• Dr Xiuping Jia, from the School of Engineering and 
Information Technology University College, The 
University of New South Wales, Australian Defence 
Force Academy, Australia, delivered the talk “Feature 
Mining from a Hyperspectral Data Cube for Information 
Mapping: 3D and Beyond.”

• Dr David G. Goodenough, from the Department of 
Computer Science, University of Victoria, Canada, deliv-
ered the talk “Hyperspectral Applications for Forestry.”

Three papers were selected to receive a Best Paper Award. 
The authors received one copy of the greatly sought-after 
“golden whispers” trophy, and a certificate of recognition 

during a memorable banquet. Congratula-
tions go to:
• Gabriele Moser and Sebastiano B. Serpico 

for their outstanding contribution “A 
Markovian Generalization of Support 
Vector Machines for Contextual Supervised 
Classification of Hyperspectral Images”

• Joel Kuusk and Andres Kuusk for  their 
outstanding contribution “Autonomous 
Lightweight Airborne Spectrometers for 
Ground Reflectance Measurements”

• Iryna Danilina, Alan R. Gillespie, Matthew 
Smith, Lee Balick and Elsa Abbott for their 
outstanding contribution “Thermal Infrared 
Radiosity and Heat Diffusion Model

Verification and Validation”.
The aim of the WHISPERS workshop is to bring together 

all the people involved in spectroscopy and hyperspectral data 
processing, generally speaking. 

By “data”, we mean: signals, as provided by spectrometers 
and processed individually, images, from the ground using mi-
croscopes and spectrometers to airborne or satellite sensors, up 
to astrophysical data and models: models of the sensors or of 
the sensed scene, including physical considerations.

By “processing”, we mean everything from the acquisition, 
the calibration to the analysis. People were invited to submit 

wHISPERS	2010
2ND	wORkSHOP	ON	HyPERSPECTRAL		

IMAGE	AND	SIGNAL	PROCESSING	–	EvOLUTION	IN	REMOTE	SENSING	
Jón Atli Benediktsson, University of Iceland, Reykjavik, Iceland  

Jocelyn Chanussot, Grenoble Institute of Technology, France 
Björn Waske, University of Bonn, Germany 

http://www.ieee-whispers.com

The banquet was held on the Island of Videy.
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new research results on the following suggested topics: spec-
trometers and hyperspectral sensors (design and calibration), 
physical modeling, physical analysis, noise estimation and 
reduction, dimension reduction, unmixing, source separation, 
endmember extraction, segmentation, classification, high per-
formance computing and compression.

Applications oriented papers were also welcome. As a 
matter of fact, spectrometry is now used in a wide range of 
domains, including: airborne and satellite remote sensing, 
monitoring of the environment, pollution, precision agricul-
ture, chemistry, biomedical imagery, defense application, in-
dustrial inspection, food safety,  astrophysics

WHISPERS is also a place for cross-fertilization between 
industrial	partners and researchers from the academic world. 
We would like to thank the companies exhibiting their latest 
products during the event (Specim, NEO, Itres, and Headwall 
Photonics) or sponsoring the conference (SpecTir, HyVista 
and SSI). They are the leaders in the field and we were very 
happy to welcome them in Reykjavik. 

Beyond the technical program, whose quality was highly 
appreciated by all the attendees, the workshop included some 
nice social events, including an icebreaker reception and a 
banquet on the island of Videy. After a memorable and joyful 
evening, the participants could enjoy a very scenic midnight 
sun on the ferry back to Reykjavik.

Reykjavik is the capital of Iceland and the northern-
most capital city in the world, it was founded in 1786. The 
 Reykjavik Capital Area has just under 200,000 inhabitants, 
about 60% of the total Icelandic population of 300,000. 
Visitors to Reykjavik experience easily the pure energy at 
the heart of Iceland’s capital city whether from the boil-
ing thermal energy underground, the natural green energy 

within the city and around it, or the lively culture and fun-
filled nightlife. Many attendees took some extra time to 
explore other parts of Iceland, including a trip the world 
famous Geysir.

We would like to thank the members of the program com-
mittee for their detailed reviews, which enabled a careful se-
lection, ensuring a high quality workshop. We would also like 
to thank the organizers of the special sessions: They gathered 
outstanding contributions.  Finally, we would like to thank 
everyone from the local organizing committee. It has been a 
wonderful experience working with a great team. 

Starting a new series of successful conferences is a very ex-
citing moment. After fruitful WHISPERS meetings in Greno-
ble, France (2009) and Reykjavik, Iceland (2010), we are very 
happy to announce that the 2011 WHISPERS will be held in 
Lisbon, Portugal, June 2011 and hosted by Profs. Jose Bioucas 
Dias and Antonio Plaza. The usual policy will be used: sub-
mission of full 4-pages papers and anonymous peer-review to 
ensure the optimal quality of the technical contributions.

See you in Lisbon, Portugal, in June 2011 for the GRSS 
premier event in the hyperspectral world!

WHISPERS gathered around 160 attendees from 30 different countries worldwide.

Midnight sun as enjoyed on the ferry back from the banquet.
Our warmest thanks to our three prestigious plenary speakers, Alan 
Schaum, Xiuping Jia and David Goodenough.

WHISPERS is also a place for cross-fertilization between industrial 
partners and researchers from the academic world. We would like to 
thank the industrial exhibitors and sponsors who support the conference.
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REPORT	ON	THE	DATA	FUSION		
TECHNICAL	COMMITTEE

Jocelyn Chanussot, GIPSA-Lab, Grenoble Institute of Technology, France 
Jenny Du, Mississippi State University, USA

The Data Fusion Technical Committee 
(DFTC) serves as a global, multidisci-
plinary, network for geospatial data fusion, 
connecting people and resources. It aims at 
educating students and professionals, and at 
promoting best practices in data fusion 
applications. The committee has about 100 
members, and the current Chair and 
Co-Chair are Jocelyn Chanussot and Jenny 
Du. A new Chair will be elected in 2011.

The DFTC has two main  activities:
• The first one is the organization of a 

special session held annually during the IGARSS 
 meeting, gathering cutting edge contributions and cover-
ing various issues related to data fusion, such as: pan 
sharpening, decision fusion, multimodal data fusion, 
data assimilation, multi-temporal data analysis, ensem-
ble methods etc [4].

• The second one is the organization of a scientific chal-
lenge. The DFTC contest is held annually since 2006. 
It is a contest open not only to DFTC members, but to 
everyone. The aim of contest is to check existing 
methodologies at the research or operational level to 

solve remote sensing problems using data 
from different sensors. 

For the 2006 contest, the focus of the 
contest was set on the fusion	of	multispec-
tral	and	panchromatic	images (pansharp-
ening). Six Pleiades simulated images have 
been provided by CNES, the French National 
Space Agency. Each data set includes a very 
high panchromatic image (80 cm resolution) 
with corresponding multi-spectral images 
(3.2 m resolution). An airborne multispec-
tral very high resolution image was avail-

able as a ground truth. It has not been distributed to the par-
ticipants but was used by the organizing committee for the 
evaluation of the results. The results are reported in [1].

In 2007 the contest main theme was urban	 mapping	
using	radar	and	optical	data. A set of satellite radar and 
optical images (9 ERS amplitude data sets and 2 Landsat 
multi-spectral images) were available. The task was to 
obtain a classified map as accurate as possible with respect 
to a ground truth data, depicting land cover and land use 
classes for the urban area under test. The results are 
reported in [2].

TECHNICAL	COMMITTEES	CORNER

Figure 1. False color composite of the SPOT images before (left) 
and after (right) the flood.

Figure 2. Change map obtained fusing the best 5 individual  
maps.

Classes

0 Unclassified

1 Change

2 No change
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In 2008, the contest was dedicated to the	classification	of	
very	 high-resolution	 hyper-spectral	 data. A hyper-spectral 
data set was distributed to every participant, and the task was 
to obtain a classified map as accurate as possible with respect 
to the ground truth data, depicting land-cover and land-use 

classes. The ground truth was kept secret, but training pixels 
could be selected by the participants by photo-interpretation in 
order to apply supervised methods. The data set consisted of 
airborne data from the Reflective Optics System Imaging 
Spectrometer (ROSIS-03) optical sensor. The flight over the 

Figure 4. False color composite of the 5 different angular acquisitions of WV2.

Figure 3. During the Chapters and Technical Committees Luncheon in Honolulu during IGARSS 2010, Jocelyn Chanussot (right) con-
gratulates the winners of the 2009 contest. From left to right: Michele Volpi, Julien Michel, Emmanuel Christophe, Alina Zare, Taylor Glenn 
and Fabio Pacifici. 
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city of Pavia, Italy, was operated by the Deutschen Zentrum fur 
Luft-und Raumfahrt (the German Aerospace Agency) in the 
 framework of the Hy-Sens project, managed and sponsored by 
the European Union. The number of bands of the ROSIS-03 
 sensor is 115 with a spectral coverage ranging from 0.43 to 
0.86 μm. Thirteen noisy bands have been removed. The dimen-
sion of the  distributed data set is hence 102. The spatial resolu-
tion is 1.3 m per pixel. For the contest, five classes of interest 
were considered, namely, buildings, roads, shadows, vegeta-
tion, and water. The contest was open for three months. At the 
end of the contest, the participant teams had uploaded over 
2100 classification maps. The five best  individual classification 
maps have been fused together. The final corresponding teams 
have been awarded with an IEEE Certificate of Recognition 
during the Chapters and Technical Committees’ Dinner at the 
IEEE International Geoscience and Remote sensing Symposium 
in Boston in July 2008. The results are reported in [3].

In 2009, for the 4th issue of the Data Fusion Contest, the 
aim was to perform change	 detection	 using multitemporal 
and multimodal data. Two pairs of data sets were available for 
the same scene (the region of Gloucester, UK). This region 
was flooded and the change detection algorithm should detect 
the flooded areas. The image data set contains

• two 3 bands SPOT images (one before and one after)
• ERS images (one before and one after)

The pictures correspond to the region of Gloucester UK. 
Between the “before” and the “after” data, a flooding 
has occurred: this was the change to be detected (class 
“change” = flooded area, class “no change” = standard river 
+ areas staying dry). All the pictures have been co-registered. 
The optical and radar imagery were provided by CNES. 
Figure 1 presents a false color composite of the SPOT images 
before (left) and after (right) the flood. The ground truth used 
to compute the results accuracy has been build by visual 
expert interpretation and was not provided to the participants. 
Singular results were tested and ranked a first time using the 
K coefficient. Then, the best 5 results were used to perform 
information fusion using majority voting, and re-ranking was 
provided after evaluating which result most improves the 
information fusion results with respect to the above men-
tioned K coefficient. Figure 2 presents the change map 
obtained after fusing the best 5 individual maps. The winners 
are presented on  figure 3: Michele Volpi, Julien Michel, 
Emmanuel Christophe, Alina Zare, Taylor Glenn and Fabio 
Pacifici. Congratulations!

2011	Contest
This year, the Data Fusion Contest aims at exploiting multi-
angular acquisitions over the same target area. Since there are 
a large variety of possible applications, each participant can 
decide the research topic to work with. A set of WorldView-2 
multi-sequence images has been provided by DigitalGlobe. 
This unique data set is composed of five Ortho Ready Standard 
WorldView-2 (WV2) multi-angular acquisitions, including 
both 16 bit panchromatic and multispectral 8-band images.

The imagery was collected over Rio de Janeiro (Brazil) in 
January 2010 within a three minute time frame. The multi-
angular sequence contains the downtown area of Rio, includ-
ing a number of large buildings, commercial and industrial 
structures, the airport and a mixture of community parks and 
private housing. Figure 4 presents false color composite of 
the 5 different angular acquisitions of WV2.

Please, learn more and join the contest at the following 
address: http://dgl.us.neolane.net/res/dgl/survey/IEEE_
DigitalGlobe.jsp

Looking forward to meeting you at IGARSS in Sendai, 
Japan, in august for the outcome of this year’s contest and for 
a very interesting special session!
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CHAPTERS	CORNER

IEEE	GRSS	CHAPTER	OF	THE	AUSTRALIAN	CAPITAL		
TERRITORy	AND	NEw	SOUTH	wALES	jOINT	SECTIONS

Xiuping Jia, School of Engineering and Information Technology, University of New South Wales at 
the Australian Defence Force Academy, Canberra, Austalia, E-mail: x.jia@adfa.edu.au

The first IEEE GRSS Chapter in Australia under 
Australian Capital Territory (ACT) and New 
South Wales (NSW) joint Sections was formed 
on 16 May 2010. The chapter chair is Dr. 
Xiuping Jia, The University of New South 
Wales at The Australian Defence Force 
Academy. While the population is low in the 
region associated to the Sections, this chapter is 
composed of members from university, govern-
ment and industry sectors. The membership cov-
ers a full spectrum of the IEEE grades. Prof. 
John Richards of The Australian National 
University has been awarded Life Fellow since 
last year. Prof. Anthony Milne of The University 
of New South Wales, the past President of 
GRSS, has been awarded IEEE Fellow recently. 

Dr. Zhi Huang has been upgraded to Senior 
Member with the support from the members in 
this chapter. The student membership has con-
tinuously increasing.

This chapter organized a successful presen-
tation by Prof. John Richard in Oct 2010 titled 
‘Remote Sensing in Australia: Challenges Past 
and Present’. About 40 members and guests 
attended the event. They were pleased to learn 
the development of remote sensing programs 
and image processing tools in Australia and 
were inspired with the challenges and future 
research directions John presented. This year 
will see a full scale function of the chapter 
including membership promotion and technical 
activities. 

Dr. Xiuping Jia, Chair of the 
Australian Capital Territory 
and New South Wales joint 
Sections Chapter.

History
The French community in geoscience 
and remote sensing has been very active 
over the past decades, with a lot of aca-
demic research labs, the French space 
agency (CNES), and numerous indus-
trial partners (Thales, Sagem, 
Eurocopter, Magellium, CS, CLS etc...).

This community has been deeply 
involved for years in GRSS activities, and the GRSS French 
Chapter was finally officially founded in 2007 with the fol-
lowing board:

Jocelyn Chanussot Grenoble Institute President 
 of Technology  
Grégoire Mercier  Telecom Brest Secretary
Didier Massonnet  CNES Toulouse  Treasurer

As illustrated in this report, the 
actions of the Chapter consisted in:

• promoting geoscience and remote 
sensing activities among researchers, 
PhD students and industrial partners, 
but also under-graduate and graduate 
students through summer programs.

• promoting the IEEE GRSS as the 
leading society in this field,

• working in collaboration with other existing structures at 
the national level.

Main	Actions

Technical	Meetings	
The chapter has every year a number of technical meetings. It 
can be at the occasion of a PhD dissertation, gathering several 

IEEE	GRSS		
FRENCH	CHAPTER
Jocelyn Chanussot, GIPSA-Lab,  

Grenoble Institute of Technology, France 
Grégoire Mercier, Télécom Bretagne, Brest, France
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members from different cities. It can also be at the occasion of 
one-day thematic workshops. These workshops have been 
organized in collaboration with the French GDR ISIS (work-
ing group on Information Signal, Images and viSion). In par-
ticular, the Chapter was involved in two specific actions:

• one action on Change Detection
• one action on Multivariate Image Processing

In average, these workshops are held 2 times every year, 
 gathering around 50 people. Each day starts with a plenary 
introduction (Jon Atli Benediktsson, Lorenzo Bruzzone, 
Ridha Touzi have been such guest speakers over the past few 
years) and a brief presentation of GRSS. These invited talks 
are then followed by 6 to 8 presentations by researchers or 
PhD students from all over the country. 

Summer	School
In 2008, a summer school on very high resolution remote sen-
sing has been organized in Grenoble. During 5 days, the pro-
gram included 28 hours of lectures and 6 hours of lab sessions. 
The lectures were given by prestigious European experts and the 
event gathered around 60 attendees, both academics (researchers 
and PhD students) and industrial partners.

Special	Issue	of	Traitement Du Signal
In 2009, the Chapter Board edited a special issue of the 
French Journal “Traitement du Signal”. The topic of the spe-
cial issue was “remote sensing for the monitoring and the 
management of the environment” and 6 outstanding contribu-
tions were selected, addressing various topics in remote sens-
ing, from the monitoring of glaciers using interferometric 
SAR data to the counting of birds using high resolution opti-

cal data or the monitoring of 
tropical forests.

Edited	Book
In 2010, an Edited Book on 
“Multivariate Image Processing” 
is published by ISTE London  
and Wiley, USA. This book con-
tains a set of chapters written by 
the participants of the thematic 
workshops previously described 
(for instance on change detec-
tion, pansharpening, spectral-
spatial classification in hyper-
spectral imagery...), most of the 
times in association with some 
foreign colleagues in order to 
increase the potential readership.

Electronic	Newsletter
An informal newsletter is sent 
to all the French GRSS mem-

bers anytime some relevant information is available. The 
table below presents a typical table of content of one 
 electronic newsletter. It includes information about the 
election of the new board, some call for papers (for con-
ferences and IEEE Journals), one job offer in hyperspec-
tral processing, 2 Master Thesis/PhD offers, a call for 
participation for the next thematic day (on object recog-
nition) and a (re-)call to include PhD reports on the 
GRSS website.

Beyond GRSS members, the newsletter is also sent to 
around 300 people involved in remote sensing. This is also a 
way to remind everyone of GRSS and stimulate membership 
(see item 2.6).

Newsletter aperiodique du Chapitre France IEEE Geoscience 
and Remote Sensing Society (sorry for multiple postings!) 

Table of content of the Electronic Newsletter.
1) Election du nouveau bureau IEEE GRSS, chapitre 

France
2) Conference IEEE GRSS Workshop on Hyperspectral 

Image and Signal Processing (WHISPERS) 
3) Poste CDI imagerie hyperspectrale, societe Actimar 
4) Offre de stage + these, radar, SONDRA/Supélec et 

SATIE/ENS Cachan 
5) Offre de stage en recalage d’images, EADS 
6) Journee Reconnaissance d’objets en imagerie spa-

tiale du GDR ISIS (debut mai, deadline de proposi-
tion: 20 mars) 

7) Numero special “Advances in Remote Sensing Image 
Processing”, IEEE Journal of Selected Topics in Signal 
Processing 

Jocelyn Chanussot, (second from left) and Grégoire Mercier  (second from right)  receive the Chapter 
Excellence Award for the French Chapter, with GRSS President Alberto Moreira (right) and Awards 
Co-Chair Martti Hallikainen at IGARSS 2010.
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8) Numero special “spectral unmixing of remotely sensed 
data”, IEEE Transactions on Geoscience and Remote 
Sensing 

9) Vos theses en teledetection sur le site IEEE GRSS 
10) Abonnement / désabonnement / contributions 

GRSS	PhD	Excellence	Award
In 2009, the French Chapter initiated an European action: 
a GRSS PhD Excellence award has been established. 5 
PhD have been awarded with a good thematic and geo-
graphical balance.

T. Peng, who prepared her PhD under the supervision of J. 
Zerubia received one of these awards in the name of the 
French Chapter for her thesis on “New higher order active 
contour models, shape priors, and multiscale analysis, their 
application to road network extraction from very high 
 resolution satellite images”.

Statistical	Features
In order to support the excellence of the French Chapter 
activities, we provide the following features comparing the 
number of GRSS members in 2010 and in 2006, right before 
the Chapter was founded. It shows a significant increase of 
60% in terms of membership.

2006 2010 Difference
Fellows 0 2 +2
Senior Members 10 13 +3 (+30%)
Members 37 71 +34 (+92%)
Grad. and students 8 7 -1 (-12,5 %)
Affiliate or associate 10 11 +1 (+10%)
TOTAL 65 104 +39 (+60%)

Chapter	Excellence	Award
As a recognition of its activities, the French chapter received 
the IEEE GRSS 2010 Chapter Excellence Award, “for excel-
lence as a GRSS chapter demonstrated by exemplary activi-
ties during 2009”. Jocelyn Chanussot and Grégoire Mercier 
received the IEEE Certificate at IGARSS 2010 in Honolulu, 
Hawai, at the Awards ceremony held during the banquet. In 
addition to the Certificate, the award also consists in an 
honorarium of $1,000 to be used for Chapter activities. This 
money will be used in 2011 to support the participation of 
some PhD students to IEEE GRSS sponsored conferences.

New	Board	and	Future	Actions
A living community is a community where everyone can be 
involved and bring new ideas. Bringing new active and 
highly motivated members to the board of the chapter is a 
good way to generate new activities. Consequently, after 
3 years, Jocelyn Chanussot stepped down and a new board 
was elected in 2010 for a 3 years term:

Grégoire Mercier  Telecom Brest President
Roger Fjortoft  CNES Toulouse Secretary
Rodolphe Marion  CEA Paris Treasurer

The GRSS French Chapter is still taking specific care on infor-
mation diffusion. A website is under construction and will open 
in 2011. It will relay information of interest (such as deadlines, 
call for papers for national and international conferences and 
workshops) for the French geoscience and remote sensing com-
munity. It will also centralize the PhD thesis (written in French) 
on the field of remote sensing as it is the case on the GRSS 
website. In this way the aim of the French GRSS Chapter is to 
relay activities of the GRS Society down to the national scale.
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The changes to the GRSS Bylaws and Constitution detailed 
below were approved by the Administrative Committee 
(AdCom) at a meeting on Nov. 6, 2010. The changes below 
will go into effect within 30 days of publication unless ten 
percent of Society members object. A copy of the GRSS 
Bylaws documents is available on the GRSS website. 
Inclusions are in blue color, deletions are with the striketh-
rough in red.

GRSS	ByLAwS
II. Elections and Officer Duties

7.	 Executive	 Vice-President (from page 7 of the GRSS 
Bylaws)

In the President’s absence or incapacity, his/her duties 
shall be performed by the Executive Vice-President. The Ex-
ecutive Vice-President will have report to him/her the Chair 
of the Constitution and Bylaws Committee, the Operations 
and Procedures Manual Committee, and the IEEE Commit-
tee on Earth Observation (ICEO) and the History Commit-

tee, and will also serve as Chair of the Strategic Planning 
Committee.

12.	Vice-President	of	Information	Resources (from page 
8 of the GRSS Bylaws)

The Vice-President of Information Resources is an elected 
member of AdCom appointed by the President. Reporting to 
the Vice-President of Information Resources are; the society 
representative for the IEEE Professional Activities Commit-
tee for Engineers (PACE), the Director of Corporate Rela-
tions, the Director of Education, the Web Editor, the News-
letter Editor, the History Committee and the Chair of the 
Publicity and Public Relations Committee. The Publicity and 
Public Relations Committee plans, prepares, and implements 
publicity and public relations for the Society. The Vice-Presi-
dent of Information Resources will provide regular reports to 
AdCom on website development and initiatives implemented 
to support member services and designed to increase society 
visibility and public outreach. The Vice-President of Informa-
tion Resources will also provide recommendations to AdCom 
on how the Society can more effectively engage with industry 
and contribute to educational programs.

AMENDMENTS	TO	THE	GRSS	ByLAwS	
Jón Atli Benediktsson  

GRSS President  
January 28, 2011

IGARSS 2011 team has done an excellent job in prepar-
ing for the conference, and the technical program is truly 
outstanding. 

Small symposia are growing in importance in the GRSS 
portfolio. Last year, the GRSS co-sponsored ten small sympo-
sia in many different parts of the globe, and many such events 
will be held this year as well. I am happy to tell you that I 
started the year by giving an invited talk at a successful GRSS 
technically co-sponsored small symposium in Xiamen, China. 
It was an excellent experience to meet people there and dis-
cuss the GRSS.

The GRSS has now established a task force to enhance 
its globalization initiatives and to better prioritize the focus 
of GRSS membership activities. The GRSS is working on 

several initiatives (including workshops, chapters, tutorials, 
technical co-sponsorship for specialty symposia, and travel 
support) to increase GRSS involvement and representation in 
Latin America, Africa and the Asia-Pacific region.

Our major regional activities are performed through chap-
ters. GRSS now has a total of 35 chapters on six continents, 
including two student chapters. The chapters provide an excel-
lent opportunity to network with colleagues and experts in the 
local member community. Furthermore, the chapters can invite 
speakers from the GRSS’ outstanding Distinguished Speakers 
program to speak at chapter meetings. During the past year, six 
new GRSS Chapters were formed, one in South Africa (Joint 

(President’s Message continued from page 3)

(continued on page 43)
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CALL	FOR	PAPERS
IEEE	Transactions	on	Geoscience	and	Remote	Sensing		

Special	Issue	on	ESA’s	Soil	Moisture	and	Ocean	Salinity	Mission	—	Instrument		
Performance	and	First	Results

Focus
The European Space Agency’s (ESA) Soil Moisture and Ocean Salinity (SMOS) Mission was launched in November 
2009 and has since provided soil moisture and ocean salinity data on a global scale. Soil moisture observations will 
further our knowledge about processes in the water and energy fluxes at the land surface whereas ocean salinity measure-
ments will aid the characterization of global ocean circulation and its seasonal and inter-annual variability. SMOS obser-
vations will also provide information on the characterisation of ice and snow covered surfaces and the sea ice effect on 
ocean-atmosphere heat fluxes and dynamics. 

In support of the scientific requirements a novel technology was implemented: The payload of SMOS consists of 
the Microwave Imaging Radiometer using Aperture Synthesis (MIRAS) instrument, a 2-D interferometric radiometer 
operating at L-Band (1.4 GHz, 21 cm), measuring the brightness temperature emitted from the Earth at L-band over 
a range of incidence angles (0 to 55º) across a swath of approximately 1000 km. The main challenge for MIRAS has 
been to achieve the finest spatial resolution ever with a space-borne L-band radiometer over a wide swath. MIRAS is 
a truly novel instrument which synthesizes a large aperture from a two-dimensional array of small passive microwave 
radiometers. 

During the first year in orbit the focus has been on the calibration of the MIRAS instrument and the validation of the 
data, which will be the focus of this special issue. Hence we would like to invite contributions covering the following topics: 

• Calibration and performance of the MIRAS instrument 
• First results of calibration and validation and scientific studies using SMOS data, including results from in-situ and 

airborne campaigns, retrieval algorithm development and activities under ESA’s Announcements of Opportunity for 
i) SMOS calibration and validation, and ii) scientific studies

• Contributions focusing on assimilating SMOS data into predictive models and developing new products based on 
SMOS data 

Submission	Guidelines
Prospective authors should follow the regular guidelines of the IEEE Transactions on Geoscience and Remote Sensing 
(TGRS), as listed in the back cover of the Transactions. Authors should submit their manuscripts electronically to http://
mc.manuscriptcentral.com/tgrs. Instructions for creating new accounts, if necessary, are available on the login screen. 
Please indicate in your submission that the paper is intended for the Special Issue by selecting “ESA’s SMOS Mission” 
from the pull-down menu for manuscript type. Questions concerning the submission process should be addressed to tgrs-
editor@ieee.org. For this Special Issue, authors are encouraged to contribute to the voluntary page charges. 

Guest	Editors	of	the	SMOS	Special	Issue	are	

 Susanne Mecklenburg Yann Kerr
European Space Agency Centre d’Etudes Spatiales de la BIOsphère (CESBIO), FRANCE

 Jordi Font    Manuel Martín-Neira
Institut de Ciences del Mar (ICM), CSIC, SPAIN European Space Agency, ESA-ESTEC

Inquires concerning the Special Issue should be directed to:
Susanne	Mecklenburg

SMOS	Mission	Manager
European	Space	Agency

susanne.mecklenburg@esa.int
Tel:	++39	06	94180	695

Submission	Deadline:	March	31,	2011,	with	final	publication	in	the	May	2012	issue.
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 GPR 2012: 
Sustainable Development of Ground 

Penetrating Radar for Engineering and 
Environment 
June 4-8, 2012 

Shanghai, China 
 

Tongji University 
National Natural Science Foundation of China 

                     
 
GPR 2012 Chair: 
Prof.  Yongsheng Li --Tongji University 
 

Abstract submission: 
Before November 15, 2011 
Extensive abstract 
Email: xiexiongyao@tongji.edu.cn 

 copy zhaoyh@tongji.educn   
 

Early Bird Registration:   
Before April 30, 2012 
 

Registration fees:  
CNY 4000 
 

Web Address: 
http://www.gpr2012.org  
 

 

 
 
 
   

14-16 June 2011
National Heritage Museum • Lexington, Massachusetts

33rd Review of Atmospheric
Transmission Models Conference

CALL FOR PAPERS
The conference will provide scientists, engineers, and technical managers from 
academia, industry, government, and the military with a forum to present their research 
and exchange ideas on all aspects of atmospheric science as it effects radiative transfer 
and the retrieval of atmospheric and surface properties. Papers on phenomenologies 
associated with diverse aspects of earth-atmospheric radiative transfer, including cloud 
and aerosol effects, surface characterization, solar illumination, littoral interfaces, and 
polarization, are especially welcome. This will be an unclassified meeting featuring 
renowned keynote speakers and technical program sessions. For program consideration, 
abstracts should be submitted to ieeegrss@ieee.org no later than 29 April 2011. 

Honored guest speakers — Thomas von Clarmann, Radiative Transfer Algorithms; 
Manuel Lopez-Puertas, Non-LTE Effects; Christian Hill and Peter Bernath, 
Spectroscopy; Stephen Tjemkes, Radiative Transfer Requirements for Accurate 
Retrieval; and Joseph Shaw, Polarization Effects in RT Modeling.

Abstract Deadline:
29 April 2011

For more information,
visit http://www.grss-ieee.org .

 13 -15 September 2011
 
ESTEC - European Space Research and Technology Centre
Noordwijk, The Netherlands 

 

Abstract submission deadline: 22 May 2011 
 
http://conferences.esa.int/ 
ESA.Conference.Bureau@esa.int 
 
Co-organized with IEEE-GRSS TC on Instrumentation and Future Technology 

 

 

 

Organizers: 
Christopher Buck – ESA 
Michael Ludwig – ESA 
Eastwood Im – NASA/JPL 
Martin Suess – ESA 

Credits for main image: 
CESBIO, IFREMER, CATDS 

The 3rd International Conference  

Microwaves, Radar and  
Remote Sensing Symposium  

25-27 August 2011,  
Kiev, Ukraine 

               2011      

http://ieee.nau.edu.ua/index-22.html 
Organized  

by the IEEE Ukraine SP/AES Joint Chapter (Kiev)  
and the National Aviation University, Kiev, Ukraine 

 Symposium Chair:  
Prof. Felix Yanovsky, IEEE Fellow 

Contribution Submission: 
Camera-ready 4-page papers by April 20, 2011  

e-mail to: yuliya-ans@yandex.ru; yanovsky@i.com.ua 

    
Publications: Conference Proceedings book, CD, 

IEEE Xplore, and extended versions of the selected papers  
in the International Journal of Microwaves and  

Wireless Technologies (http://journals.cambridge.org/mrf) 
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UPCOMING	CONFERENCES
See also http://www.techexpo.com/events or http://www.papersinvited.com 

Name: Seventh conference on Image Information Mining
Dates: March 30–April 1, 2011
Location: Ispra, Italy
Contact: Dr. Roger King
E-mail: rking@cavs.msstate.edu
URL:  http://earth.eo.esa.int/rtd/Events/2011_ESA-EUSC-

JRC/index.html

Name:  EARSeL 7th Workshop of EARSeL Special Interest 
Group “Imaging Spectroscopy”

Dates: April 11–13, 2011
Location: Edinburgh, UK
E-mail: earsel2011@ed.ac.uk
URL: http://www.earsel2011.com/Welcome/

Name: Joint Urban Remote Sensing Event (JURSE 2011)
Dates: April 11–13, 2011
Location:  Technische Universitaet Muenchen (TUM), 

Muenchen, Germany
URL: http://www.pf.bv.tum.de/jurse2011/

Name: Earth Observation for Global Changes (EOGC 2011)
Dates: April 13–15, 2011
Location:  Technische Universitaet Muenchen (TUM), 

Muenchen, Germany
URL: http://www.eogc2011.tum.de

Name: 2011 IEEE Radar Conference (RadarCon ‘11)
Dates: May 23–27, 2011
Location: Kansas City, Missouri, USA
Contact: Dr. James Stiles
E-mail: jstiles@ittc.ku.edu
URL: http://www.ieeeradarcon11.org/

Name:  31st EARSeL Symposium “Remote Sensing and 
Geoinformation not only for Scientific Cooperation”

Dates: May 30–June 3, 2011
Location:  Czech Technical University in Prague, Czech Republic
Contact: Lena Halounová
E-mail: lena.halounova@fsv.cvut.cz
URL:  http://www.earsel.org/symposia/2011-symposium-

Prague/

Name: 3rd EARSeL Workshop on Education and Training
Dates: May 31, 2011
Location:  Czech Technical University in Prague, Czech Republic
Contact: Rainer Reuter
E-mail: rainer.reuter@earsel.org
URL: http://www.earsel.org/SIG/ET/3rd-workshop/index.php

Name:  4th EARSeL Workshop on Remote Sensing for Land 
Use & Land Cover

Dates: June 1–3, 2011.
Location:  Czech Technical University in Prague, Czech 

 Republic
Contact: Matthias Braun, Ioannis Manakos
E-mail: mabra@gi.alaska.edu, manakos.earsel@gmail.com
URL: http://www.earsel.org/SIG/LULC/index.php 

Name:  5th EARSeL Workshop on Remote Sensing of the 
Coastal Zone

Dates: June 1–3, 2011
Location:  Czech Technical University in Prague, Czech 

 Republic
Contact: Antonio Palucci
E-mail: palucci@frascati.enea.it
URL:  http://www.earsel.org/SIG/CZ/5th-workshop/index.

php

Name:  1st EARSeL SIG Forestry workshop: Operational 
remote sensing in forest management

Dates: June 2–3, 2011
Location:  Czech Technical University in Prague, Czech  

 Republic
Contact: Filip Hájek, Piotr Węęyk
E-mails: hajek.filip@uhul.cz, rlwezyk@cyf-kr.edu.pl
URL: http://www.earsel.org/SIG/Forestry/call.php

Name:  3rd Workshop on Hyperspectral Image and Signal Pro-
cessing: Evolution in Remote Sensing (Whispers 2011)

Dates: June 6–9, 2011
Location: Lisbon, Portugal
E-mail: info@ieee–whispers.com
URL: http://ieee–whispers.com/

Name:  5th Recent Advances in Space Technologies 
(RAST2011)

Dates: June 9–11, 2011
Location: Istanbul, Turkey
Contact: Dr. Okyay Kaynak
E-mail: okyay.kaynak@boun.edu.tr
URL: http://www.rast.org.tr/

Name: Geoinformatics 2011
Dates: June 16–18, 2011
Location: Shanghai, China
Contact: Dr. Xinyue Ye
E-mail: xye@bgsu.edu
URL: www.geoinformatics2011.org
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Name: 25th International Cartographic Conference
Dates: July 3–8, 2011
Location: Paris, France
URL: http://www.icc2011.fr/

Name:  6th International Workshop on the Analysis of Multi-
Temporal Remote Sensing Images  (Multitemp 2011)

Dates: July 12–14, 2011
Location: Trento, Italy
Contact: Dr. Lorenzo Bruzzone
E-mail: multitemp2011@disi.unitn.it
URL: http://multitemp2011.org/

Name:  2011 IEEE Geoscience and Remote Sensing  
Symposium (IGARSS2011)

Dates: July 31–August 5, 2011
Location: Sendai, China
URL: http://igarss11.org/

Name:  The 2011 International Symposium on Image and 
Data Fusion (ISIDF2011)

Dates: August 9–11, 2011

Location: Tengchong, Yunnan Province, China
Contact: Dr. Yu Zeng
E-mail: zengyu@casm.ac.cn
URL: www.isidf2011.casm.ac.cn

Name:  Pattern Recognition in Remote  
Sensing-Workshop

Dates: August 10, 2011
Contact: Dr. Nicolas H. Younan
E-mail: younan@ece.msstate.edu 
URL: http://www.iapr–tc7.org/prrs10

Name:  XXX URSI General Assembly and Scientific 
 Symposium of International Union of Radio Science 
(URSI GASS 2011)

Dates: August 13–20, 2011
Location: Istanbul, Turkey
E-mail: ursigass2011@ursigass2011.org
URL: http://www.ursigass2011.org/

(continued on page 44)

Chapter); Brazil (Student Chapter); Nanjing, China; Australian 
Capital Territory and New South Wales,  Australia; Gambia, 
Africa; and Vancouver, Canada (Joint Chapter). Other chapter 
formation initiatives are in process in the diverse locations of 
India, Turkey, Mexico, Croatia, Indonesia, Alaska, and Day-
ton, Ohio. Please check our web site for the GRSS Chapter 
point of contact nearest to your home city. 

If you have suggestions concerning GRS Society activities, 
please do not hesitate to be in touch. We are looking forward 
to increasing our member services and thereby the value of 
GRSS membership.

Finally, I would like to congratulate our five new IEEE Fel-
lows (Class of 2011): Adriano Camps, Anthony Milne, Eric 
Pottier, Paul Rosen, and Masanobu Shimada, In addition, five 
other GRSS members were elected to IEEE Fellow through 

nominations submitted by other IEEE societies: Donald Bar-
rick (Ocean Engineering Society), Maria Greco (Aerospace 
and Electronic Systems Society), Paul Gader (Computer In-
telligence Society), Arun Hampapur (Computer Society), and 
Eric Mokole (Aerospace and Electronic Systems Society). 
Congratulations to all new IEEE Fellow members for this 
most distinguished recognition!

We are certainly looking forward to an exciting 2011 in 
geoscience and remote sensing research and applications.

With my warmest wishes,

Jón Atli Benediktsson
President

IEEE Geoscience and Remote Sensing Society
benedikt@hi.is

(President’s Message continued from page 38)
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Name:  The 3rd International Microwaves, Radar and Remote 
Sensing Symposium (MRRS-2011)

Dates: August 25–27, 2011
Location: Kiev, Ukraine
Contact: Dr. Yuliya Averyanova
E-mail: yuliya-ans@yandex.ru
URL: http://ieee.nau.edu.ua/index-22.html

Name:  Advanced RF Sensors and Remote Sensing 
 Instruments Workshop

Dates: September 13–15, 2011
Location: Noordwijk, The Netherlands
Contact: Dr. Martin Suess
E-mail: Martin.Suess@esa.int
URL: http://conferences.esa.int/

Name:  International Conference on Space Technology   
(ICST 2011)

Dates: September 15–17, 2011
Location: Athens, Greece
Contact: Dr. Maria Petrou
E-mail: Maria.petrou@imperial.ac.uk
URL: http://www.icspacetechnology.com/

Name:  Asia-Pacific Conference on Synthetic Aperture Radar 
(APSAR2011)

Dates: September 26–27, 2011
Location: Seoul, Korea
Contact: Prof. Youngkil Kwag
E-mail: ykwag@kau.ac.kr
URL: http://www.kiees.or.kr/

Name:  14th International Conference on Ground Penetrating 
Radar (GPR2012)

Dates: June 7–9, 2012
Location: Shanghai, China
Contact: Dr. Xiongyao Xie
E-mail: xiexiongyao@tongji.edu.cn
URL: www.gpr2012.org

Name:  39th Scientific Assembly of the Committee on  
 Space Research (COSPAR) and Associated Events  
(COSPAR 2012)

Dates: July 14–22, 2012
Location: Mysore, India
E-mail: cospar@cosparhq.cnes.fr
URL: http://www.cospar-assembly.org

The Institute of Electrical and Electronic Engineers, Inc.
445 Hoes Lane, Piscataway, NJ 08854

(UPCOMING CONFERENCES continued from page 36)




