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"Convolutional neural network
“Stacked autoencoders

°Deep belief network
"Principal components network

YPrincipal component analysis
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I Morphological Profiles
2 Local binary patterns
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*Density peak covariance representation

Ed

Sdsi gl o5 Cnl (nl aSd cnl slocy o alex
- Jalate (el 5B 4 (3l S sla S
ook sl sl eslinul o) cul 51 I Gooe sl
059> 58 o ol yod (Broe slaghs) la il L
'olar (s slaaSi s ik pl 550 5l iomiw

o0ls axwgs PCANet sLaaS.s ;1 algl | (RPNet)
islsilS 53l g PCA Lo 51 Lgsl 4o a8 wileas
Sy sl Jlge 9 (o5l abids &5 4 B0l
I5] 05 o ooliinl roe S b slo S5y
L S515 aalys 45 RPNet Lol ouyl a5 wiz o
PCA i g ool oy isglgils 31 ool Ly Gras
ol a4 olosl 5l Ll sl g s 5 00l L ol
Sy 5L 5o (s g esle (AIelS Sles jl aSn
odmzen Sblie jo Cancd HOlB (aisS o colaiul (S
il jolaie 4 (owlis (B - la S
S adgs polas

O & Gl il (s wdss slaghs) (ool
L (oo sloagmilylgsS 5l como il 9,50 50
S o i sl G oe (S (Sly
-l oo (dome (il lgeS e Sle 50 35290 DL
s oA cods ilydl 4y Ll S
5 S il ol o Al oS el
ol (ooe ales (g, (VA )L Sen
sl goaib 6l 1, (LCMR) il 58
5 U9y ol oo Il o Sols an g sl
Sl jo uilo)lssS mile » (Fe slo Sarog
ooliiwl e b sla T plye 4 JuSy 2
2 sl llssS sloySiogs o ol 5l 05 o0
hemles jo atimws G il S5m0 4 JuSoy
J55 L SYM) plsty oy (dile 00iiS ganailo

'‘Random patches network
¥ Local covariance matrix representation

YSupport vector machines
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'Kernel matrix representation
"Weighted local kernel matrix representation

"Minimum noise fraction
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Abstract

Over the last few years, deep learning models have received a lot of attention for the spectral-spatial
classification of the hyperspectral images. One of the significant advantages of deep learning methods is that
they incorporate both spatial and spectral information in classifying hyperspectral images. Although these
models produce accurate classified maps, they are computationally complex, and precise settings of their
parameters require a large number of training samples. In order to address these issues, a simplified method
that can efficiently extract the spectral-spatial information from a hyperspectral image must be developed.
Therefore, the current study proposed a new method for generating the spectral-spatial features of the
hyperspectral images. The proposed method uses weighted local kernel matrix representation and minimum
noise fraction transformation sequentially and repetitively in order to generate deep spectral-spatial features.
The proposed network's spectral-spatial features, which show the local nonlinear relationship between the
features extracted from the components of the minimum noise fraction transform at different depths, will finally
be stacked together and fed into the support vector machine algorithm for classification. Two hyperspectral
benchmark images of the Indian Pines and data from Pavia University are used to test the proposed algorithm.
The performance of the proposed method is compared to the spectral classification method and four other
spectral-spatial classification methods proposed in recent years. Comparisons show that the proposed method
is more accurate in the Indian Pines image more than 20% and in Pavia university image more than 10% than
the image classification using the spectral features. In addition, the proposed method is 1% more accurate than

the other four spectral-spatial classification methods on average.
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