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1. INTRODUCTION

This document is intended as an overview summary of the Supporting Research
Project for FY83. A more detailed technical description of the SR project
is to be found in the "Project Research Plan Document" (SR-J2-C0652, JSC-18247).

The Supporting Research (SR) project is conducting a program of research to:
(1) advance the existing capability to utilize multispectral measurements
collected from Earth-orbiting satellites to determine the tybe, condition,
and maturity of natural and cultural vegetation and, 2) research and develop
the usé of computers, as well as to operate and maintain data systems, in
support of the AgRISTARS research community.

Within these broad goals, the SR project is concentrating its research
on monitoring critical attributes of cultural and natural vegetation
and using this information to identify and inventory important cultural
vegetation species on a global, regional, and local scale.,

An automated information extraction research program will investigate
automated approaches for vegetation identification and area estimation.

It is designed to develop accurate and efficient procedures for vegeta-

tion proportion estimation. Accurate identification of key vegetation
development stages and the assessment of the condition of the vegetation are
expected to be important elements in the advanced vegetation proportion
estimation research program. Research will be conducted into preprocessing
procedures to support the above techniques. This includes research into
image registration, atmospheric correction, and scene variability.

The feature identification research will 1) determine which biophysical
characteristics of natural and cultural vegetation are best for differ-
entiating and identifying vegetation type, stage of maturity, and con-
dition of vegetation and 2) identify which features of current and future
sensors are best for monitoring these biophysical characteristics. The
feature identification research program is integrated with the automated
information extraction research program and provides a number of important

inputs to that program.
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The outputs of this research are algorithms and knowledge relevant to
mapping cultural vegetation type and condition using currently available
sensors and to the future definition of the desirable characteristics

of remote sensors, space platforms, and mission profiles involved in
remote sensing of the Earth's renewable resources.

Examples of the results anticipated from the SR research program include:

0 More accurate and efficient procedures for estimating proportions
of cultural and natural vegetation using direct proportion
estimation techniques.

o Highly automated procedures for differentiating and identifying
vegetation types under normal and stress conditions throughout the

growing season.

0 Stage of development models incorporating spectral data. HModels will
be used to accurately predict the effects of key agricultural and
meteorological events on vegetation maturity rates and to support more
accurate vegetation discrimination and yield estimates.

0 Procedures for the use of spectral and meteorological data to monitor
important determinants of vegetation condition such as evapotranspiration
and intercepted solar radiation.

o A strong focused program of applied field research, including field
data collection/analysis/simulation to investigate key issues related
to vegetation identification, stage of development and condition

monitoring.

o Evaluation of various sensor types, such as TM, using simulation
techniques, available radiation models, and active microwave data
for cultural vegetation identification.

Some important cultural vegetation species to be investigated in this

research are: a) wheat and small grains and their confusion crops, and
b) corn and soybeans and their confusion crops.
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The SR project will draw on results of other research wherever possible.
The newly created Fundamental Research Program is of particular interest
to SR and every attempt will be made to utilize its research findings.

1.1 ~ PROJECT MANAGEMENT

Within the context of research and development, the SR project is designed
to programmatic cost and schedule constraints. Project level changes to
scope, schedule, and cost are controlled by the Program Management Team
through established change control procedures. The AgRISTARS Program
Management organizations relative to the SR Project are shown in Figure 1.

The Supporting Research Project reports on a periodic basis, including:
1) weekly activity reports, circulated to interested personnel including
the NASA AgRISTARS Level 2 and project manager; 2) the Biweekly Status
Reviews, held for the Supporting Research Manager and other interested
AgRISTARS project managers; 3) the Monthly Highlights Report which is
intended for AgRISTARS Level 1; 4) the Monthly Project Status Review
held for the Level 2 NASA AgRISTARS Manager; 5) the Semi-Annual Project
Review held for Level 1 and 2 agency managers; and 6) the Semi-Annual
Project Report with a wide distribution within each agency participating
in AgRISTARS. The schedule for these reports is shown in Figure Tla.

Research and Technology Support resources are divided into Research and
Technology Support and Research and Technology Operations. Research and
Technology Support provides the resources required to provide and maintain
a ready baseline data processing capability to satisfy the continuing needs
of the project. Research and Technology Operations are the resources
required to provide specified services or products to meet the changing
requirements of the projects.
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1.2 RESEARCH AND TECHNOLOGY SUPPORT

Research and Technology Support is a project element within the Supporting
Research Project. Research and Technology Support is tasked to provide
data processing capabilities and user services to satisfy the research,
development, and techniques verification requirements of the AgRISTARS
research community. This community is comprised of elements in NASA,
USDA, NOAA, USDI, universities, and private industry.

These data processing services are provided to approved research projects
whose participants perform research into methods of applying remotely
sensed data for investigative purposes and conduct experiments in the
practical application of new analysis techniques to interpret remotely

sensed data.

1.2.1 DATA SYSTEMS COMPONENTS

The Data Systems element is comprised of four component parts: (1) Hardware,
(2) Software, (3) Data Acquisition and Provisioning, and (4) Operations and
Maintenance. This section discusses the capabilities provided by these

four components.

1.2.2 DATA SYSTEMS HARDWARE

Data Systems hardware includes the Analysis Subsystem, Data Techniques
Laboratory, and Cartographic Techniques Laboratory, which collectively

make up the Earth Observations Data Laboratory System (EODLS). Functional
responsibilities of this component include those tasks associated with

the hardware system configuration, acquisition, integration and installation
of vendor supplied equipment, and the engineering of special purpose equipment.

a) Analysis Subsystem

The Analysis Subsystem consists of a medium-scale, general purpose computer
(AS-3000), associated communications equipment, and peripherals. This
subsystem is available to experimenters primarily on a demand basis to
conduct their research, and develop and evaluate new techniques. The
Analysis Subsystem is linked to a user network of terminals and data bases
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