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CHAPTER 1

INTRODUCTION

1.0 Processing of Remotely Sensed Data

The large scale application of remote sensing techniques to the
monitoring and evaluation of the environment is rapidly becoming a
reality. This realization is due to many technical and scientific
advances resulting in increasing availability of multispectral photo-
metric and radiometric instruments, 'aircraft and satellite instrument
platforms and large data processing systems [28,42). The data
obtained by these multispectral instruments are images representing
the spatial, spectral, and temporal characteristics of tﬁe area
under investigation in contiguous wavelength intervals throughout
the visible region of the electromagnetic spectrum as well as
selected wavelength bands in the infrared and microwave portions
of this spectrum.

A block diagram of a multispectral remote sensing instrumentation
system is illustrated in Fig. 1-1. To analyze the large quantity of
data made available by such a source, statistical pattern recognition
algorithms (28] have been developed, and such pattern recognition
procedures are illustrated in Fig. 1-2. The feature extractor selects
from the pattern those attributes which "separate" a particular

pattern as well as possible from the set of all other patterns. The

output of the extractor is a k-tuple and is usually of lower dimension






















































Example A Example B

Figure 2-1 Multitemporal Imagery Exhibiting Misregistration
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- Figure 2-2 Line Scanning Geometry
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The difficulties encountered in the solution of.equdéion (3-77)
for the multitemboral processor include those requifements observed in
subsect;on 3;&.1, the necessity for hahdling very large arrafs.
However, a more fundamental problem is the qnavailability of a
sufficiently large set of data, having similar statistical properties
as the referenge data, such that a useful estimate of 58 can be made.
An additional difficulty is encountered in estimating the noise
properties. With the noise defiﬁed as the differences between §r and
§;, the determination of gn requires that these data be essentially in
registration such that the differences are due to scene changes and

are not the result of misregistration error.

3.6 Correlator Signal-to-Noise Ratio

A signal-to-noise ratio for the processor is derived for the
‘purpose of giving a measure of performance to the correlator. A

dimensionless quantity is desired, thus define

2
S z (¢
N = Var (2] (3-82)

The result is derived for kz = 0; thus from equations (3-73) and (3-75)

2
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Figure 4-7 Correlator Output Signal-to-Noise Ratio as a
Function of the Prewhitening Coefficient
(Isotropic Exponential Filter)
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