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Hyperspectral Image Classification based on the fusion of the features generated by
sparse representation methods, linear and non-linear transformations

Abstract

Classification of hyperspectral imagery is known as one of the most important ways
of remotely sensed information extraction. In this paper, a novel method of feature
extraction is proposed. In this method, the fusion of the extracted non-linear, linear
and sparse representation based features is used to produce the effective features used
in the KNN classifier. Firstly, a supervised and nonlinear transformation is done to the
spectral bands through the nonlinear principal component analysis (NLPCA). In this
step, usually, the spectral bands are mapped to a high dimensional feature space. In the
second step, a linear discriminate analyze (LDA) transformation is used to reduce the
dimension of the hypercube generated in the previous step. The last step, based on the
sparse representation theory, a set of features, proportional to the number of classes, is
generated. In this method, the weighted KNN is used as the classifier. The results of
the classified features in the two different hyperspectral images shown in average 6
percent improvement in accuracies in comparison with spectral bands and other
combinations of extracted features. Furthermore, reaching approximately 99% in the
overall accuracies of the classes with the few training data can be considered as other
achievements of the proposed method.

Keywords: hyperspectral image, classification, sparse representation, feature
extraction
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