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Overview:

Detecting signals of interest, particularly with wide signal variability, in noisy environments

has long been a challenging issue in various fields of signal processing. Recently hyperspectral sensors
have been developed to detect and identify camouflaged and subpixel targets in several applications. In
many military situations, hyperspectral sensors are utilized to extract target signatures when the target is
obscured or covered by camouflage netting. The difficulties encountered in these situations include low SNR,
small numbers of pixels on target, nonlinear atmospheric attenuation and mixed spectral signatures. In this
presentation, use of hyperspectral imagery for military applications is reviewed and some of the well known
algorithms for detection and recognition of CC&D (camouflage, concealment, and deception) targets are
presented. Techniques that are covered include the well-known RX anomaly detector, subspace-based
detectors, spectral matched filters, subspace matched filters and their variations. Ability of these algorithms
to detect and identify targets in different scenarios is reviewed. Performance of these algorithms are
compared and experimental results are presented for several simulated and real hyperspectral imagery.
Almost all the well known algorithms are based on the assumption that the signals are Gaussian and do not
exploit the higher order correlations. Therefore, several nonlinear detection and recognition techniques are
presented that are based on the ideas from kernel-based learning theory. Nonlinear kernel versions of RX
anomaly detector and spectral matched (subspace) detectors are also discussed and their performance is
compared with the linear versions. Experimental results based on simulated toy-examples and real
hyperspectral imagery shows that the kernel nonlinear detectors outperform the conventional linear
detectors.
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