[ Downloaded from jgit.kntu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.20089635.1400.9.2.3.2 ]

[ DOI: 10.52547/jgit.9.2.1]

L) . “0
Qe st i
»
- _/'/J . . 5 A 1100 ol ¢pg> 6 jlosis (ogd Jlw
Vol.9, No.2, Summer 2021

. e \ YV
WA{/J}

T ) 9J-l oJlao
DOR: 20.1001.1.20089635.1400.9.2.3.2

‘SLQM 39 &5’&" 9 LS'Q"J’ tSng;j'?.S PL&Q‘ )'| oo lasw! L: Gé.z.b).g‘ ﬁ.sha.? ‘SMM

Vool yliskn (gt < g0l yar (5 yu0! plite (o 3 e

swsb il el axlgs s olKaile — (618 Al cwaige 0aSlails — g0 3l Giomiw al | cwlid IS ggmmiils - )
Sas.!a ¥l al axlgs o oKidls — (g lo A (g 0aSi! o — 599 5| iominw (6,550 (geziils -V
sosb il ai axlys aio olSiils — (00 s Al cwoige 0aSils — 490 5l i g (6 kel Sgxs Bieel 09,8 Lutils Y

WAAN oA calie Gpdy 2l VTPAA OV callie il s g

LRV

il e ey gaw slrossay b j8 ol cawal lils o)lgen ol slaail I g0l slass A5 alauly 4 aub ol sleodisin
b5 Oyse ol 2B Gl sl g0l Sl Jl 4 b oS Cul iyl slrosls (3310 gy (n et ekl pglal sanail
10 Wil ksl ol gl B3 Sgegs 0 sode oulz il sla Lo 4o Ko sl S5 o ey omat GBASLE o
7 e Sl 5o ol ghe S (S gl o, lacebl 5l pleges eslital 4 ool 4z ety Slisiod
Cowl oads (Byee sab il polal sonaads gl Jtorn cas slaSiil jl aas (g lere SO pols dllas jo Lo s 4y sl oalis
S $39098 500 sba kg ol (b glaw S o Ty Blide SLoS 5l Jol> Sl (il oy 5l a4 5395 Olore 4 oS
2 dlis onl lagialesl S oo oolil (Lol adlge o g, 5l oud glpel heb sl Shs b (e sk 655 5 )0l5 L
Ol ol @l )ls oleiiion Aoy $5n 3l QLS el 485 D90 G 0ed 9 (55,9laS dilate g9 I (Adde (il pl pgal 9 5s)

3l g o) slaghy) 5l w3 VB Sl e )0 Wl oo S8l by, b gainaiil (S 285 oS sas oo

‘e 6 b I Gl s STL s59098 00 sla sy oo (orac (oSl (bl glal (gunails - aejls oS

*
Ol ol (ewsb cpallyeal axles  cais olKLly ()10 pAdd pwdige 0aSiSlS ¢85l w5 (5 el S538 05, r0aiS Al odiu g8
SYYAAAYY Y opals
Email: O.sharifi@kntu.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1400.9.2.3.2
http://dx.doi.org/10.52547/jgit.9.2.1
https://dor.isc.ac/dor/20.1001.1.20089635.1400.9.2.3.2
http://jgit.kntu.ac.ir/article-1-691-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-25 ]

[ DOR: 20.1001.1.20089635.1400.9.2.3.2 ]

[ DOI: 10.52547/jgit.9.2.1]

30 3l 00 ,uS Gliaxs wlas F 1,8 solaiwl 5,90
Glass as cwl ool las mas a5 )50
sty slp gloanS laael Sl (oas
B Ll el s (i sanaib dilise
aw oh9m ol e [ewd Kea 5 i
slganail (ae el (IS ganail
g Siloads dwslie igy Y L il 6050k 5 5 k!
S8 colaiul 0,50 alidee cold degeasa Yoo 5l s
Gondib za a5 Col ol Ll IS axs s 8
Az 5B s nlie ools acgasms plod (gl Leas
"9y A & S |) (293 3 Shos oras slaasid
Olese mas sasll slacy o dax 5l i)l o
ool b (g )55l oblgs (V20,5 o)Lil 8 )lge pl 4
(Vs padin s k! &9 shl a5 Glize
olgsds CB b a8 i llys as sloaSs
o o9 emas slaasis (7 IVeP] s 1l 1,
odezy by, siledse jo wies bl gla
coals (F s oV gudoilas] ol
Glie a5 sz gl Jloisl 5,51, 4 06 oeas
Sl 55l] slaJulon ploxl g gamaids (5 sl
Golome o (Y4 F) GanaigVle 5 e [A]
WY iz Jols &5 ceae glaaSd I SGees
Sl a8 Jae g oo e IS,
Syge Sl 5590 5 G slaesls ganail
ol &S ols plas aiss mli VY ]cé 3 18 eolaul
SYM L oy BB o0,8hee shls Sgmes s lone
S35y y Dl £9,0 el fodge (pl g Cun

25 ONN) * ase crac slaasiss
G s 223 oo ol Clacl fle sloaisl
55l il zolaw 5l glallss S Lawgs L]
Sl T35 | e ol 5> S ool oad LS5
3 3o Ul &S Gres Gla Ty 4 Olyi s (Aaw
Goloms ey W0 o Oeut 1) s oh oLl

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.
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