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10 Unsupervised

1 Principal Component Analysis

12 Independent Component Analysis
13 Minimum Noise Fraction
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"'Hyperspectral Images

2 Curse of Dimensionality
3 Classification

4Hughes Phenomenon
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7 Feature Extraction

8 Feature Selection
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¢ Deep Learning
7 Clustering
8 Convolutional Neural Network
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!'Linear Discriminant Analysis

2 Generalized Discriminant Analysis

3 Nonparametric Weighted Feature Extraction
# Decision Boundaries Feature Extraction

3 Discriminant Analysis Feature Extraction
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2 Virtual Dimensionality
3 Endmember Extraction
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2 Decomposed-based
3 Projection Error Power
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Abstract

Hyperspectral images are a rich source of remote sensing data that are used in various studies, including
agriculture, land cover/land use management and classification. However, the high dimensionality of feature
space and limited number of training samples are among the main challenges in classifying these images and
extracting information from them. Therefore, the use of feature reduction methods in two forms of feature
selection and feature extraction is of great importance. Feature reduction methods are divided into two
categories: supervised and unsupervised, that the unsupervised ones are more practical as they do not need any
training data. In this study, an unsupervised method based on band clustering in endmember prototype space
(EPBC) is presented. In this method, after estimating the virtual dimensionality of the image and extracting the
endmembers, the endmember prototype space is formed and the bands are clustered using K-means clustering
method in. Finally, the weighted mean of each cluster is extracted as a new feature. The final results obtained
from classifying two hyperspectral images showed that the best overall accuracy of classification using the
maximum likelihood classifier with features extracted by EPBC was %75.66 for the Indian Pines image and
%89.71 for the Pavia University image, which outperformed well known unsupervised methods such as
principal component analysis (PCA), minimum noise fraction (MNF), independent component analysis (ICA)

and supervised method linear discriminant analysis (LDA).
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