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PREFACE

The purpose of this contract was to provide data processing
and analysis in support of two GSFC programs: tornado detection by
analysis of radio frequency interference in various frequency bands
and sea state determination from short pulse radar measurements.
Extensive data reduction efforts were performed in support of these
programs. A new and unique backscatter simulation was implemented
to predict radar performance as a function of the wind velocity.
Computer programs were developed for the various data processing

and analysis goals of the contract effort and delivered to GSFC.
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I. Introduction

The data supplied to Techno-Sciences for reduction and analysis
consist of 9 track, 800 bpi digital tapes in various record formats
and include, in addition to the data records, records indicating the
wind state at the measuring platform, aircraft orientation, altitude,
and time of recording. These data were collected over several
experiments and have several corresponding formats. Therefore it was
necessary for Techno-Sciences to develop highly flexible programs to
be able to handle the various formats. Over 60 tapes have been involved
in the analysis and data reduction job. These tapes were generated
under a variety of sea conditions providing an effective data base

for investigation.

An important tool in the difficult task of determining sea state
conditions from short pulse radar data is the use of simulated data.
Data generated by simulations is highly controlled so that it is
possible to find and evaluate estimation methods without uncertainty
as to the true value of the quantity to be estimated. Techno-Sciences
devloped a 2 dimensional computer simulation during the contract period.
The modelled data has a high degree of correlation with the measured

data in appearance.



I1I. Short Pulse Radar Simulation

The problem of sea state estimation from measured short pulse
radar information is very complex. Particularly complicating the
problem is the lack of accurate "ground truth" data, i.e. the lack of
exact knowledge of what an accurate estimate on any particular segment
of data is. A good way of removing this problem is to develop computer
simulations where the estimated parameters can be accurately known and
controlled.

As a part of the contract effort, Techno-Sciences has developed
a two-dimensional simulation of the received pulse under a Gaussian
surface model. A 1isting of the program appears in Appendix A along
with a sample printout of several pulses. The surface is allowed to
consist of any combination of a deterministic sinusoidal component
and a Gaussian component with a Pierce-Moskowitz spectrum under operator
control. In each case, the period and amplitude is variable. The random
portion is generated using an FFT on randomly generated frequency com-
ponents whose varianca&are porportional to the Pierce-Moskowitz spectrum
at each frequency. The simulation of the pulse return is based on equa-

tion (4) of Spectrum of Power Scattered by a Short Pulse From a Stoch-

astic Surface, by David Levine, NASA report X-852-74-299, August 1974.

The specular reflection points are found by interpolation between sam-
ples of the derivative of the surface where it goes through zero.
It has been found that the simulated results agree well with the

measured data.



Appendix A
SHORT PULSE RADAR SIMULATION

Program Listing and Sample Printouts
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Program SIMUL - Sample Pulse
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Program SIMUL - Sample Pulse
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Program SIMUL Sample Pulse
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