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3 Supervision Classification

¢ Unsupervised Classification

7 Semi-supervised Classification
8 Support Vector Machine

¢ Artificial Neural Networks

10 Minimum Distance Classifier
' Stacked Autoencoder

12| ogistic Regression

13 Deep Belief Network
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! Imaging Spectroscopy

2 Airborne Visible Infrared Imaging Spectrometer
3 Hyper Spectral Images

4 Classification
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17 Max Pooling

18 Fully Connected

19 Balanced Local Discriminant Embedding

20 3 Dimension Convolutional Neural Network

71

(PCA)T Lol adlge 5 JUT 5l oolail U ¢ ands
g oo o> Jol (ol 52 au i g b oo a5
30 YxVxY olail 4y (gamdns 0z SO s > ey
a5 395 o0 St (g (s5596] Wigad o S L
Aod & ($99)9 Olgre 4 g odb oy 4 oS aeldl o
i o oaud ooy lis ganai b 0gl e ools
Oe—ole 93 ¢899, 5 auY Loz lyls ous , 55 6
sloay o o5 OYlail 5429 4y a5 L SAE
Sl —590] Glmdsiges 5 Slalyd slaes calise
sl JSiie Sy (0] (sladigad 0505 L 4,
SledMbl aiilgs i DBN g SAE (3] 5 ogdle .l
59959 1y S glimial Sge Ojg0 ) S
Sledbl anl 5 ail )l & yso 4 Wb o g,
J> sl [F] gt asies o)y il Sl of yo
—as slaaS i 2l sla Jlu o OIS oyl
a2 Oy sl 5 Wload (Byee (CNN)Y iy
e Slblsyl m3)8 Jla o L CNN wiled 3 )13
50 Opizad WS gl 1) SIS oledbl wilgs oo
oealS eel 39 Sl o5l pul Laas i ol
Dy ge a5 Ghisel LB byl o (6 pSeir
A dony omac aSS Gl S Sldlas 1 S
OleMbl 2zl gl G 4l JliSle laie
5 Silen 6L [V e 5 VAYEDF] Wiles 5 oolazl

ol e aS ase,S sl 1) (Juw ((Y10) o, Sen
90 peal Sy plpie ) (Hges b)) diges jlop 2
5o oolaiwl 9,90 CNN LS Lo ol oSy 0 b

14 Principle Component Analysis
15 Restricted Boltzmann Machine
16 Convolutional Neural Network
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Abstract

Hyperspectral image classification is a crucial aspect of remote sensing image analysis. Deep learning
methods have been successfully used to classify the remote sensing data. In recent years, the convolutional
neural networks (CNNs) have been significantly used in hyperspectral image classification, which has tried to
overcome the computational and processing challenges of hyperspectral data. By increasing the number of
parameters and layers of convolutional neural networks, their efficiency in solving complex problems

decreases. For this reason, in this article, a new architecture of convolutional neural networks has been

introduced which has a good performance and reduces the computing time.

In this paper, we introduce a novel CNN that utilizes spectral-spatial information as input and employs the
principal component analysis (PCA) to reduce the spectral bands. To prevent overfitting, we combine batch
normalization and dropout techniques. Our two-dimensional CNN includes convolutional layers, pooling
layers, and fully connected layers. We also incorporate PCA and patch selection to enhance the accuracy of
our model. To evaluate the effectiveness of our proposed model, we conducted experiments on three datasets:
Indian Pines, Pavia University, and Salinas. Our simulation results demonstrate that our model achieves a

classification accuracy of 100%, with less training time and complexity than the existing models.

Key words: Hyperspectral image classification; Convolutional neural network; Principal component analysis; Choose the

right patches.
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