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Foreword

Remote sensing with polarimetric radar evolved from radar target detection along a
thorny historical path over the past sixty years as was assessed in greatest detail
during the two pioneering NATO ARWs* held in 1983 and 1988 during which more
than 120 leading experts from Western Europe, North America, Japan and Northeast
Asia were assembled to assess mathematical and physical methods of vector electro-
magnetic scattering and imaging, dealing with purely mathematical modeling; and
where applied principles were tested against the first results on digital SAR imagery by
employing the NASA-JPL AIRSAR polarimetric images.

Since then, pertinent mission-oriented textbooks have been scarce and the quest
for developing a set of pertinent new research textbooks evolved. Instead, since
about 1992 an ever increasing number of radar and SAR polarimetricists gathered
at the annual IEEE-GRSS IGARSS symposia during which the Polarimetry Sessions
were arranged as strings of consequential events creating quasi Mini-Polarimetry
Workshops. We were all very involved in developing algorithms and tools for
advancing polarimetric SAR imaging, polarimetric—interferometric imaging and
polarimetric multimodal SAR tomography and holography utilizing the superb
polarimetric imagery collected with the SIS-C/X-SAR shuttle missions of 1994,
and from the increasing number of airborne fully polarimetric SAR sensors (AIR-
SAR of NASA-JPL, Convair C-580 of CCRS, E-SAR of DLR, RAMSES of
ONERA, PiSAR of CRL (NICT)/NASDA (JAXA)).

No new textbooks were forthcoming because the focus was directed toward
proofing the unforeseen capabilities of remote sensing applications using polarimetric
imaging radar modalities first, and instead several mission-oriented programs such as
the EU-TMR and EU-RTN collaboration on Radar Polarimetry, ONR-NICOP work-
shops on wideband interferometric sensing & surveillance sprung up, being more
recently strengthened by the bi-annual EUSAR and the ESA-POLINSAR confer-
ences, all of which the two authors of this valuable book polarimetric radar imaging
contributed profoundly to advancing fundamental algorithm development as well as
its diverse applications.

The urgent need for editing and publishing concise comprehensive textbooks on
various specific topics of radar and SAR polarimetry and interferometry could no
longer be delayed. It then became of top priority with the international group effort
of advancing space-borne polarimetric SAR sensing, imaging and stress-change

* Boerner, W-M. et al. (eds.), 1985, Inverse Methods in Electromagnetic Imaging, Proceedings of the
NATO-Advanced Research Workshop (18-24 Sept. 1983, Bad Windsheim, FR Germany), Parts 1&2,
NATO-ASI C-143, (1,500 pages), D. Reidel Publ. Co., Jan. 1985.

i Boerner, W-M. et al. (eds.), 1992, Direct and Inverse Methods in Radar Polarimetry, NATO-ARW,
Sept. 18-24, 1988, Proc., Chief Editor, 1987-1991, (1,938 pages), NATO-ASI Series C: Math & Phys.
Sciences, vol. C-350, Parts 1&2, D. Reidel Publ. Co., Kluwer Academic Publ., Dordrecht, NL, 1992
Feb. 15.
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XX Foreword

monitoring with the successful launching of the three national fully polarimetric SAR
sensors: ALOS-PALSAR (L-Band) of JAXA/Japan, January 2006; RADARSAT-2
(C-Band) of CSA/MDA, Canada, December 2007; and TerraSAR-X (X-Band) of
DLR/Astrium in Germany, June 2007. Whereas the currently available satellite
fully polarimetric SAR sensors will be able to contribute toward highly improved
global imaging and mapping of the terrestrial covers and become invaluable tools
for global change detection, we now need to address the next more complex issue of
quasi real-time monitoring of natural hazard regions for improving disaster reduction
measures, which cannot be accomplished with the deployment of either airborne or
satellite sensor platforms. This in turn requires the rapid development of differential
repeat-pass Pol-In-SAR tomography for which airborne or satellite multimodal SAR
imaging systems are not sufficient, and every effort must be made to developing
fleets of high-altitude drone platforms equipped with multiband, multimodal fully
polarimetric SAR sensors not only for defense missions but more so for regional
environmental hazard monitoring and disaster control and also for detecting the
onslaught of global change mechanisms.

These phenomenal events made us arrive at the door-step of realizing polari-
metric radar imaging, and an urgent specific textbook became in desperate need on
assembling all of the succinct comprehensive basic theory, processing algorithms
supplemented by hands-on digital processing tools, which is precisely and excel-
lently treated in Polarimetric Radar Imaging: From Basics to Applications by the
pioneering authors Jong-Sen Lee and Eric Pottier, supplemented by the PolSARpro
tool box for verifying its numerous applications. This very concise book of some
400 pages covering basics to applications will serve as a fundamental hands-on
textbook for years to come. This excellent book of 10 carefully selected chapters,
so perfectly summarized in the introductory Chapter 1, will provide the basis for
addressing those acute tasks confronting us with the expected increase in large-scale
re-occurring floods or droughts with the associated crop failures, volcano eruptions
and its impact on global changes, earthquakes and seaquakes with subsequent
tsunami, and so on. This is a formidable task we can now start to address, and the
basic methods of approach have herewith been established.

Therefore, we congratulate the authors for their diligence, oversight and sincere
dedication for assembling such a well done and long overdue textbook on the basics
and applications of polarimetric radar imaging. No one else could have performed a
better job leading us closer to addressing the severe environmental stress changes our
terrestrial planet is going to be submitted to from now into the future.

Dr. Wolfgang-Martin Boerner
Professor Emeritus
The University of Illinois at Chicago
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