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Experience: over 25 years of experience as a researcher, manager, earth
observation system designer and engineer, teacher, project leader and task
leader. Positions held and responsibilities are listed below:

Program Manager, JPL [2004-present]: manager of the Earth Science
Research and Advanced Concepts Office (830). JPL has a broad portfolio of
Earth Science missions and instruments and this office is responsible for all
of JPL’s future work in this area, including new science, technology and
missions, covering all parts of the Electromagnetic spectrum. FY ’09 funding stands at $59M (up by more
than 130% compared with FY ’05), with additional authority over discretionary spending (internal
investment). Current workforce stands at ~170 scientists and engineers. Office reviews and signs off on
150-200 research proposals to NASA per annum. Responsible for coordinating JPL’s response to the
NAS Earth Science and Applications decadal survey, released in 2007.

Section Manager, JPL [1999-2004]: manager of the Mission & Systems Architecture section (311). The
section employs over 150 engineers and is responsible for leading up to 100 advanced mission studies per
year and for developing the architecture of all new JPL missions, for both Planetary and Earth Science
investigations. Section is also responsible for leadership in program and project system engineering, cost
estimation, project planning and collaborative engineering at JPL. Architect of several new mission
concepts and proposal lead for several large ($300-600M) planetary missions. Architect and owner of the
mission and systems architecture process, which is the pre-phase A system design methodology at JPL.
LightSAR Radar System Manager, JPL [1996-1999]: responsible for the design and technology
development for a lightweight, capable, polarimetric, multi-mode spaceborne Synthetic Aperture Radar
(SAR), known as LightSAR, for science and commercial use. Managed the development of prototype
hardware through a partnership between JPL and industry. Hardware was flight-tested on an airborne
platform. Served as radar instrument lead for 4 innovative L-Band and P-Band SAR mission concepts
(valued at over $100M) 3 of which were proposed to NASA and one to ESA.

Group Supervisor. JPL [1995-1996]: leader of a team responsible for the development and wide
dissemination of SAR data products to the broadest possible spectrum of users. This activity expanded
JPL’s user base, distributed over 30,000 copies of an innovative educational CD-ROM to educators and
others worldwide, created a world-class web site and helped stimulate advocacy for NASA to fund pre-
Phase A LightSAR studies. Team won NASA'’s first ever group achievement award for Outreach.

Group Supervisor, JPL [1993-1995]: leader of a team responsible for SAR data calibration, SAR system
design and applications. Team was the first to calibrate a multi-frequency polarimetric spaceborne SAR
(SIR-C). Team was also first to propose using JERS-1 for basin-wide mapping of inundation in the
Amazon to NASDA, which began in 1995. Group was funded at over $2.5M per annum.

Group Leader, JPL [1988-1993]: lead a team responsible for system design, development and
implementation of end-to-end calibration algorithms for airborne and spaceborne SAR systems. The team
were the first to calibrate ERS-1 and JERS-1 SAR data, and NASA/JPL AIRSAR data.

Member of Technical Staff, JPL [1987-1988]: responsible for radar systems engineering and end-to-end
calibration of the first polarimetric, multi-frequency NASA/JPL. AIRSAR system and for the development
of innovative calibration techniques for the NASA/JPL SIR-C radar.

GEC-Marconi Research Centre, UK [1982-1987] : researcher and team lead responsible for the
development of novel algorithms for airborne SAR systems and in defining ERS-1 data quality.




Education:

University of Manchester, UK B.Sc in Mathematics (Hons.) 1976-1979

University of Manchester, UK Ph. D. in Astrophysics 1979-1982
Thesis topic: Chemical Equilibrium Models of Interstellar Gas Clouds

Research: Current research interests address the next generation of SAR missions and include

characterization of the ionosphere using SAR polarimetry, understanding of scattering from vegetation

canopies, subsurface scattering characterization, SAR calibration and system design. Publications

describe new scattering models for polarimetric SAR data, a new, lower-cost approach to SAR antenna

design, and the discovery of a new temple and other archaeological features at the ancient Cambodian city

of Angkor. Other career highlights as a researcher include:

* Co-investigator on a NASA radar sounder to map the base of the major ice sheets, funded by NASA

* A novel implementation of a wide-swath SAR using a reflector antenna (SweepSAR)

* Development of a novel algorithm for correction of Faraday rotation in polarimetric SAR data (the
‘Freeman method’)

* Several ground-breaking algorithms for polarimetric and radiometric SAR calibration

* Development of new approaches for modeling and analysis of multi-freq., polarimetric SAR data
(including the ‘Freeman-Durden Decomposition”)

* Member of the AIRSAR, SIR-C and SMAP science teams

* First multi-season mapping of inundation over the entire Amazon Basin using SAR data in 1995/6

* Design of several innovative, lightweight, low-power SAR systems

* New approaches for MTI, motion compensation and geometric correction in airborne SAR data

Publications: has published over 40 refereed journal papers, 120 conference papers, and 2 book chapters
on Synthetic Aperture Radar and related topics. Currently editing a book on next-generation SAR System
concepts.

Teaching: - has organized and taught many remote sensing short courses to literally hundreds of
engineers, scientists and managers over a 25-year period. Consistently ranked very highly in student
evaluations, and placed in the top 10% of lecturers at UCLA Extension for 5 years. Currently teaching
Systems Engineering for Caltech, and ASTE-553 — a graduate-level class on Remote Sensing Systems
from Space at USC.

Awards: awarded the NASA Exceptional Service Medal for calibration of SIR-C mission data, several
NASA Group Achievement Awards, numerous NASA new technology awards, and holder of 2 patents

Memberships: Fellow, IEEE (2000); Professional Member, Remote Sensing Society of Great Britain

Professional Activities:

Participant, Oceans 2025 National Academy Workshop, Irvine, CA, January 2009

Mission concept reviewer for JPL, ESA and CSA

Member, Technical Committee and Session Organizer for many IGARSS and SAR-related conferences
Chairman, the international CEOS SAR Calibration Working Group (1989-96)

Associate editor and reviewer for IEEE Transactions on Geoscience and Remote Sensing (GRS)

Chair of GRS technical committee on Data Standards and Distribution (1995)

Gave invited tutorials on SAR topics at IGARSS ’98. 99 and ‘00.

Reviewer for several professional journals and Ph. D. Theses at several universities around the world

Other Interests: Soccer; running; reading history; hiking; travel
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Books/Book Chapters:

1. Freeman, A. and Rodriguez, E. (editors), SAR Systems of the 21% Century, textbook to be
published by Artech House, 2010

2. Freeman, A., Calibration, SARs, in Encyclopedia of Remote Sensing, publ. Springer 2009
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Baz, F., publ. Springer 2007.
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