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Remote spectral measurements of light reflected
or emitted from terrestrial scenes is commonly
integrated over areas sufficiently large that the
surface comprises more than one component. Tech-
niques have been developed to analyze multispec-
tral or imaging spectrometer data in terms of a
wide range of mixtures of a limited number of
components. Spectral mixture analysis has been
used primarily for visible and near-infrared im-
ages, but it may also be applied to thermal infrared
data. Two approaches are reviewed: binary mixing
and a more general treatment for isothermal mix-
tures of a greater number of components.

INTRODUCTION

Multispectral thermal infrared images may be
modeled as mixtures of a few spectral endmem-
bers, each corresponding to a significant scene
component. Spectral mixture analysis produces
images of component temperatures, and images
depicting the fractions of the endmember spectra
needed to replicate the image. These fractions
may be related to proportions of endmember ma-
terials in the scene itself through calibration to
measurements made in field.

For visible and near-infrared (VNIR) images
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of reflected sunlight, the systematics of spectral
mixture analysis have been elaborated [see Gilles-
pie et al. (1990a) and references therein]. How-
ever, the thermal infrared (TIR) spectrum has
received less attention, and mixture analysis for
terrestrial targets appears to have been used only
by Dozier (1981), who treated theoretically the
special case in which two anisothermal endmem-
bers of known emissivities mix to comprise the
scene, and Gillespie et al. (1990b,¢), who consid-
ered a more general case for linear analysis and
isothermal scene elements.

Fundamental Assumptions

In conventional analyses, the scene is ordinarily
taken to consist of pixel-sized elements of identi-
fiable composition, and a meaningful emissivity
spectrum is assumed to exist for each pixel. The
scene elements may contain any of a vast array of
constituents. If they contain multiple compo-
nents, then a unique mixed spectrum is assumed
to exist for each pixel. If these assumptions are
correct, important components may be identified
from discrete features in each spectrum.

In spectral mixture analysis, the scene is taken
to consist of only a few spectrally unique compo-
nents (endmembers), the number and identity of
which depend upon the nature of the scene, but
also the spatial scale, spectral resolution, and
number of bands in the image (Adams et al., 1989;
1992).






