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Preface

The theme of the Symposium - Quantifying Global
Processes: Models, Sensor Systems, and Analytical
Methods represents a re-dedication to the science of
remote sensing, a change in emphasis both small and
significant. At one level, the technology of remote
sensing is well established and widely available; for
example, anyone may purchase data, acquired by a
satellite -borne sensor (Landsat), showing a synoptic
view of a portion of the earth. Robust and accepted

analysis techniques, some under development for more
than 15 years, are implemented as commercially available
hardware and software. Specialized companies will

provide that analysis in a timely manner and
competitively priced.

Yet a feeling exists that we do not know well the tool
that is remote sensing. Its ultimate potential is not
always obvious because too often we don.t have knowledge
of the science accompanying it. Papers 1in this
symposium address this issue from two perspectives.

First, remote sensing is considered from an external
perspective, as a unitized tool providing an alternate
source of information of criticallv important problem
areas. Some of these papers consider what this
multidisciplinarv tool might tell wus about processes on
the earth at not only the local and regional scales, but
at the global scale. Using remote sensing techniques,
can we gain better understanding of the causes and
impact of acid precipitation on the environment of the
wor 1d? How can these techniques better estimate the
biological condition of vegetation or estimate
environmental fluxes of elements and molecules and their
influence on climate?

Secondly, from an internal perspective, the science in
remote sensing techniques is addressed. These papers
examine, for example, the linkage between remote sensing
data and geographic information systems (GIS), the
development of new state-of-the-art sensors and
techniques for analysis of their data, and strategies
for employing data from multiple sensors.

The breadth and diversitv of the presentations is
noteworthy. The remote sensing community is growing,
actively enrolling more disciplines and addressing a
widening range of issues.

Keith R. Carver, Co-Chairman Vern Vanderbilt, Co-Chairman
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Opening Plenary
Global Biogeochemical Issues

SESSION CHAIRMAN: Keith R. Carver

Dr. Keith R. Carver was born in Kentucky in
1940, He received his B.S. in EE from the
University of Kentucky in 1962. He received
his M.s. and Ph.D. from Ohio State
University in 1963 and 1967 respectively,
also in EE. Dr. Carver was a member of the
facultv at the Univerity of Kentucky from
1967 to 1969. From 1969 to 1984 he was on
the faculty in the Department of Electrical
Engineering at New Mexico State University
in Las Cruces.

From 1981 to 1982 Dr. Carver was on leave
from the University to be at NASA
Headquarters where he was the microwave
remote sensing program manager. From 1982
to 1984 he was the Director of the
Engineering Research Center at New Mexico
State University. In 1984 he accepted the
position of Head of the Electrical and
Computer Engineering Department at the
University of Massachusetts.

Professor Carver has published extensively
in microwave antenna engineering and
microwave remote sensing. He was the
recipient of the NASA Public Service award
in 1983, the IEEE Centenial Medal in 1984.
He 1is a past President of the IEEE
Geoscience and Remote Sensing Society.
Currently Dr. Carver is Chairman of the IEEE
APS Distinguished Lecturer program, as well
as being Chairman of the SIR-C Science
Working Group and the NASA EOS SAR pannel.
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THE EARTH AS A SYSTEM

FRANCIS BRETHERTON

National Center for Atmospheric Research
Boulder, Colorado

(Manuscript unavailable at time
of printing)
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REMOTE SENSING IN THE SPACE STATION
ERA

DAVID LANDGREBE

Purdue University
Electrical Engineering Dept.
West Lafayette, Indiana

(Manuscript unavailable at
press time)
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REMOTE SENSING INSTRUMENTATION:
MEETING THE CHALLENGE OF GLOBAL
INFORMATION REQUIREMENTS

SHELBY TILFORD

National Aeronautics and
Space Administration
Washington, D.C.
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1
Image Processing |

SESSTION CHAIRMAN: David G. Goodenough

Dr. David Goodenough studied at the
University of British Columbia in physics
and subsequently obtained Masters and
Doctorate degrees in astronomy from the
University of Toronto. After several years
teaching astronomy, he joined the Canada
Centre for Remote Sensing where he is
presently a Senior Research Scientist and
Head of the Methodolongy Section. He has
conducted extensive research in pattern

recognition and image processing,
particularly with regard to integration of
data from aircraft and satellites. Dr.

Goodenough is a member of the IEEE and the
Canadian Remote Sensing Society. He has
published more than 60 papers related to
remote sensing. Presentlv, he is leading
projects concerned with image analysis of
thematic mapper 1image data and integration
of geographic information systems with
remote sensing image analysis systems.
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IMAGE PROCESSING ON A PERSONAL COMPUTER
H. JOSEPH MYERS, RALPH BERNSTEIN

IBM Corporation
Palo Alto, California

(Manuscript unavailable at
press time)
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2
Assessment of
Tropical Environment

SESSION CHAIRMAN: Kamlesh Lulla

Dr. Kamlesh Lulla is Assistant Director of
Indiana State University Remote Sensing
Laboratory and Assistant Professor of Remote
Sensing and Physical Geography. Dr. Lulla
received his B.Sc. (Hons) and M.Sec. (Hons)
degrees in Ecology and Environmental
Sciences. He obtained his first Ph.D.
degree in Applied Ecosystem Ecologv and his
second Ph.D. degree in Remote Sensing and
Physical Geography. Drs Lulla has held
postdoctoral positions in Europe India, and
the United States. He is author of four
chapters in Remote Sensing text books and
over thirty-five papers in reputed journals.
He is an active member of ASP, AAG and NCGE.
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3
Global Processes

SESSION CHAIRMAN: Berrien Moore III

Dr. Berrien Moore III in on staff at the
University of New Hampshire Complex Systems
Research Center in Durham, New Hampshire.
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4
Geology

SESSION CHAIRMAN: Anne B. Kahle

Dr. Kahle works at Jet Propulsion Laboratory
at Pasadena, California.
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LINEAR AND NON-LINEAR METHODS FOR
IMAGING SPECTROMETRY

JERRY E. SOLOMON

Jet Propulsion Laboratory
Pasadena, California

(Manuscript not available at
press time)
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GEOLOGICAL APPLICATIONS OF THERMAL
IR REMOTE SENSING ON MARS

PHILLIP R. CHRISTENSEN

Arizona State University
Department of Geology
Tempe, Arizona

(Manuscript unavailable at
press time)
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PROCESSING OF THERMAL IR MSS
SCANNER DATA (TIMS)

ANNE B. KAHLE

Jet Propulsion Laboratory
Pasadena, California

(Manuscript unavailable at
press time)

1985 Machine Processing of Remotely Sensed Data Symposium
98



USE OF NARROW BAND NEAR IR AIRBORNE
MSS DATA FOR MINERAL MAPPING

M. H. PODWYSOCKI, WILLIAM COLLINS

U. S. Geological Survey
Reston, Virginia

(Manuscript unavailable at
time of press)
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5
Landcover Hydrology

SESSTION CHAIRMAN: Vincent V. Salomonson

Dr. Vincent V. Salomonson is the Chief of
the Laboratory for Terrestrial Physics at
Goddard Space Flight Center and the Proiect
Scientist for Landsat-4 and 5. At Goddard
he has been seeking to assess the
applications of space technology to research
in the atmospheric and earth sciences for
the past 16 years. Prior to Goddard, he
spent three vears as a Weather Officer in
the United States Air Force. His academic
training includes a B.S. degrees in
Agricultural Engineering from Colorado State
University, and in Meteorology from the
University of Utah, and M.S. degree in
Agricultural Engineering from Cornell
University, and a Ph.D. in Atmospheric
Science from Colorado State He has
approximately 90 publications 1in scientific
journals, conferences proceedings, and NASA
reports. He was Author-Editor of the Water
Resources Chapter in the Second Edition of
the Manual of Remote Sensing (Published
1983) .

In 1975 he received the GoddarA Exceptional
Performance Award for his work as Chairman
of the NASA Sub-discipline Panel for Water

Resources. In 1976 Dr. Salomonson was
awarded the NASA Exceptional Scientific
Achievement Medal for outstanding
contributions in the practical applications
of remote sensing data tn the water
resources field. 1Tn 1982, he again received
the NASA Exceptional Scientific Achievement
Medal in recognition of his extensive

contributions to land remote sensing for
earth science and resource utilization.
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6
Modeling Ecosystems

SESSTON CHAIRMAN: David L. Peterson

Dr. Peterson is the Principal Scientist for
biogeochemical cycling research in the
Technology Applications Branch at NASA Ames
Research Center. His interests are in the
uses of remote sensing in conjunction with
biological functional measurements for this
discipline. He has conducted extensive
applied research in forestry including
inventorv and modeling.
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Multisensor Remote
Sensing Strategies

SESSION CHAIRMAN: Joseph Cihlar

Dr. Cihlar works at the Canada Centre for
Remote Sensing in Ottawa, CANADA
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ACTIVE AND PASSIVE MULTISPECTRAL THERMAL
INFRARED REMOTE SENSING FOR MINERAL
IDENTIFICATION

A. B. KAHLE, M. S. SHUMATE,
AND D. B. NASH JR.

Jet Propulsion Laboratory
Pasadena, California

(Manuscript unavailable at
press time)

1985 Machine Processing of Remotely Sensed Data Symposium
197



ESTIMATION OF LEAF AREA INDEX AND BIOMASS
IN ARBOREAL FOREST USING HELICOPTER-
ACQUIRED C-BAND SCATEROMETER AND OPTICAL
REFLECTANCE DATA

DAVID E. PITTS, G. D. BADHWAR
AND E. REYNA

NASA/Johnson Space Center
Houston, Texas

(Manuscript unavailable at
press time)
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8
Geographic Information
Systems

SESSION CHAIRMAN: Frederic C. Billingsley

Fred Billingsley is a Technical Staff member
in the 1Image Processing Applications and
Development Section, Jet Propulsion
Laboratory, California Institute of
Technology, Pasadena, California, where he
was responsible for building the Image
Processing Laboratory. More recently, he
has been supervisor of the Earth Resources
Image Processing Group, a multi-disciplinary
organization that 1is responsible for image
processing for Landsat investigations.
After a tour of duty at NASA Headquarters he
returned to JPL, where he is now concerned
with special tasks in data systems for
advanced earth observations sensors. He has
also been active on many NASA remote sensing
working groups and committees. Mr.
Billingsley is the author of many
publications in the field of digital image
processing and is the editor of the chapter
on digital image processing in the Revised
ASP Manual of Remote Sensing.
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Radar

SESSION CHAIRMAN: Daniel N. Held

Daniel N. Held (S.67-M.68) Received the
B.S., M.S., and ScD. degrees from Columbia
University in 1968, 1971, and 1977,
respectively.

He is presently Deputy Section Manager in
the Radar Science and Engineering Section of
the Jet Propulsion Laboratory, California
Institute of Technology. He has been the
principle investigator for a number of NASA
Research Projects involved with the
quantitative analysis and use of synthetic
aperture radar data He has recently been
responsible for the SEASAT SAR Engineering
performance evaluation which demonstrated
the ultimate capability of that sensor to
provide accurate cartographic and amplitude
information. He has served in a radar
system engineering capacity on the SIR-A,
SIR-B, VOTR, and VRM programs, prior to his
employment at JPL. He worked at the NASA
Goddard Institite for Space Studies, where
he was the system engineer/manager for the
design, construction and testing of a
millimeter-wave radio astronomy facility.
Prior to Goddard, he worked for the Columbia
University Astrophysics Laboratory on the
HERO-A, X-ray Astronomy Satellite. Prior to
the work at Columbia, he worked for the
Bendix corporation, Navigation and control
Division, on High-Resolution Solid-State

Star Trackers.
Dr. Held is a member of the A.A.A.S. and

Sigma Chi. He has served as a member of the
Administrative Committee of the Geoscience
and Remote Sensing Society of the IEEE. Two
of his papers were awarded the 1978
"Microwave Prize", by the IEEE Microwave
Theory and Technique Society for the best
published paper of the year.
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PRELIMINARY RESULTS OF FOUR POLARIZATION
L-BAND SAR EXPERIMENTS

DANIEL HELD

Jet Propulsion Laboratory
Pasadena, California

(Manuscript unavailable at
press time)
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Image Processing i

SESSTON CHAIRMAN: Ralph Bernstein

Ralph Bernstein is a Senior Technical Staff
Member at the 1IBM Palo Alto Scientific
Center, Academic Computing and Information
Systems Group, in Palo Alto, California. He
joined the center in 1979 and 1is currently
involved in image processing science,
applications. and systems development. He
is a Principal Investigator on the current
NASA Landsat-4 & 5 research program.

Mr. Bernstein has a B.S. and M.S. in EE from
the University of Connecticut, and Syracuse
University. He edited the book "Digital
Image Processing for Remote Sensing". He
has many publications in the field of

digital image processing, geoscience,
navigation, data management, and automatic
control systems. He has patents and

published disclosures in digital filtering,
and automatic control systems.

He is a past member of the Space Science
Board of the National Academy of Sciences
(NAS), and a current member of the NAS Space
Applications Board. He is chairman of the
Space Applications Board Committee on
Practical Applications of Remote Sensing

from Space. He is also a consultant to the
NASA Space Applications Advisory Committee
(SAAC) . Ralph Bernstein has received a
number of awards and honors. Including

election to Fellow of the 1Institute of
Electrical and Electronics Engineers (IEEE),
the IBM Outstanding Contribution Award, the
NASA Medal for Exceptional Scientific
Achievement. and election to Who.s Who in
America.
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11
Agricultural
Remote Sensing

SESSION CHAIRMAN: Edward T. Kanemasu

Dr. Kanemasu is a professor of agronomy and
leader of the Evapotranspiration Laboratoryv
at Kansas State University. He received
B.S. and M.S. degrees from Montana State
University and Ph.D. from the University of
Wisconsin. He has been a faculty member at
Kansas State since 1969 where he conducts
research on evapotranspiration, water-use
efficiency, radiation, energy and water
balances, temperature and spectral
reflectance characteristics, and growth and
yield modeling of crops. Dr. Kanemasu is a
Fellow of the American Society of Agronomy
and has served as associate editor and
technical editor of Agriclimatology and Crop
Modeling for the Agronomy Journal.
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Poster Paper

Presentations

SESSION CHAIRMAN: Ernestine Cary

Ernestine Cary is a Ph.D. candidate in the
Geography Department at Columbia University.
Her dissertation research incorporates Land-
sat data in a study of agricultural systems
in Western Kenya. She collected field data
during her year as a Fulbright-Hayes Fellow,
with support also from the National Geogra-
phic Society. Computer analysis is being
done at the NASA/Goddard Institute for Space
Studies, where she has also participated in
AgRISTARS research

Before coming to GISS and Columbia Univer-
sity, she worked at the Laboratory for
Applications of Remote Sensing (1971-76),
where she was involved in technology trans-
fer activities as well as in research. Her
M.A. is in Geography from Columbia Univer-
sity, B.S. in Mathematics from Purdue Univ-
ersity.
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AN INTEGRATED APPROACH FOR VEGETATION/
LANDCOVER MAPPING OF LARGE, INACCESSIBLE AREAS

MICHAEL FLEMING

United States Government Services
EROS Field Office
Anchorage, Alaska

(Manuscript not available at time of
printing)
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