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9 Deep neural networks (DNNs)
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I Hyperspectral image (HSI)

2 K-nearest neighbor (KNN)

3 Logistic regression (LR)

4 Support Vector machine (SVM)

3 Neural networks (NN)

% Multilayer perceptron (MLP)

7 Restricted Boltzmann machine (RBM)
8 Radial basis function (RBF)
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4 Pooling
¢ Softmax

¢ Qverfitting
7 Dropout
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I Deep belief networks (DBNSs)
2 Stacked Autoencoder (SAE)
3 Convolutional neural networks (CNNs)
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¢ Attribute profiles
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I Principal component analysis
2 Factor analysis

3 bag of visual words

4 Morphological Profiles (MP)
J Local binary patterns
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! Rectifier Linear Unit
2 Batch Normalization
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! Stochastic gradient descent with momentum
¥ Cross Entropy
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Abstract

Hyperspectral images are useful in monitoring the Earth surface phenomena due to the acquisition of large
number of spectral bands. Hyperspectral image classification is the most important field of the hyperspectral
data processing, and so far, there have been many attempts to increase its accuracy. Convolutional neural
networks (CNNs) and spatial features have had a great role in improving the accuracy of the hyperspectral
image classification in recent years. In the previous researches not much attention has been paid to the
simultaneous use of the capabilities of the low spatial feature deriving methods in convolutional neural networks.
For this reason, in the present paper, a new architecture of convolutional neural networks is introduced for the
classification of hyperspectral images that uses the different combinations of spectral features and spatial
features which are derived from morphological profiles, Gabor filter and local binary pattern (LBP) as input
vectors to the proposed CNN. The experiments which are conducted on two real hyperspectral images from
agricultural and urban areas, show the superiority of the proposed method (about 2.5%) in comparison to some
recent spatial-spectral classification methods.

Key words: Hyperspectral image classification, convolutional neural networks, morphological profiles, Gabor

filter, local binary pattern.
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