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Abstract:
A hyperspectral image can be modeled with a Euclidean space where the number of
bands is the dimension of the space and the pixels in the image are represented as points
in that space. Our presentation is focused on the detection of anomalies, which are
considered as targets (objects or materials) whose signatures are spectrally distinct from
their background, with no a priori knowledge of the target’s spectral signature. In this
respect, the detection of anomalies in hyperspectral images is equivalent to detecting
outliers in the feature space.
Therefore, the only available option is to look for objects that are differentiated from the
background in an unsupervised manner. We do that by looking for one-dimensional
projections (projection pursuit) optimizing some measurement of interest (index). This
has been done already for several indexes [1], [2], [3]; here we analyze a new index 
minimal variance  and compare it with skewness and kurtosis and with the popular
RX technique. The optimation for the plane projection is performed with a genetic
algorithm. The algorithms are tested in synthetic images and AHS hyperspectral
imageries. It is shown how each index has its properties and characteristics and how
they are complementary to some degree. Following the work already done by the
authors [4] in visualization techniques for anomaly detection, combining low
components of PCA and RX, in this presentation the new index for minimal variance
will be analyzed.
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