AN EFFICIENT METHODOLOGY TO SIMULATE MIXED SPECTRAL SIGNATURES OF
LAND COVERS THROUGH FIELD RADIOMETRY DATA

The mapping of land cover and land use is a key application of remotely sensed data. A thematic map
shows the spatial distribution of identifiable earth surface features; it provides an informational
description oven a given area, rather than a data description. Image classification is the process used to
produce thematic maps from imagery.

Traditionally, the production of maps from satellite imagery assumes that each pixel of the
image can be assigned to a single land cover class. In the remote sensing imagery, the
measured spectral radiance of a pixel is the integration of the radiance reflected from all the
objects within the Ground Instantaneous Field Of View, GIFOV, also called Ground Sample
Distance, GSD (Schowengerdt 2007). Mixed pixels are generated if the size of the pixel
includes more than one type of land cover. Obviously, spectral mixing is inherent in any
finite-resolution digital imagery of a heterogeneous surface. Solving the spectral mixture
problem is, therefore involved in image classification, referring to the technique of spectral
unmixing.

Spectral unmixing has been used as a technique for analyzing the mixture of components in remotely
sensed images. The technique is based on the assumptions that several primitive classes of interest can
be selected, that each of these primitive classes has a pure spectral signature, which can be identified
and the mixing between these classes can be adequately modelled as a linear combination (Small
2004) of the spectral signatures.

Spectral mixture analysis (SMA) technigues have overcome some of the weaknesses of full pixel
approaches by using linear statistical modelling and signal processing techniques (Keshava 2002)
(Rand 2001) (Tu 1999). The key task in linear SMA is to find an appropriate set of pure spectral
components which are then used to estimate the fractional abundances of each mixed pixel from its
spectrum and the endmember spectra by using a linear mixture model (Heinz 2000). The identification
of the pure pixel value is often difficult. Because of sensor noise and within-class signature variability,
endmembers only exist as a conceptual convenience and as idealization in real images.

In this investigation, it is proposed a methodology to simulate mixed spectral signatures of land
covers, from endmember data obtained through Field Radiometry, using linear statistical modelling.
Previously, the authors have experience to collect a optimal set of endmembers by measurements in
situ with a field spectroradiometer (Vazquez 2004, 2008). They propose the use of new sub-pixel
methods based on statistics and certain “units of sampling” to apply to the landscapes. The resultant
point estimations for these new units will be the “observations” that will be crucial later to simulate
signature spectral models. Good results about correlation remote and near spectral response have been
obtained.
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