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

[ DOI: 10.61186/git.12.1.43]

. . “0
Qe st i
»
JJJ . . 5 A 110 Hlgs s 6 jloui cpsds jlgs Jlw
Vol.12, No.1, Spring 2024

e £Y —od
WA{/J} °

93190339 Fy5 e yle (oo o los a3 oolisiwl b b ol pgliai (guduadnb
bl 510 3 cuilo cudsS gusuaid

Yool bizko oo ' ol s (5 yRu0! plige

sosb il eal axlgs o olKils (g I pald cwaige 0aSiils ()90 3l oriw (5558 (geiily - )
swsb il pea axls ciais olKails (g0 i cwiige 0uSLElS g0 5l o g (g %6l ,S 518 09,8 Lotils -V

VRV YN sallie Gl )b VFe [ VITA allie cl s o

PRV

o sl 3 Az s 3 90 Jloms bl polad S Ghib oAt jolie 4 Gres 62Tk e sl 23l slale o
“Jse nl el ool polas ganail wnl pe b g (SIS DIl Hlajen (335 51 )3 B laghsy; sl SRy (et S
wiojl oyl (sl el )l 550 walats § akiad odezme sl Sholone 5 5 Y slocds b odd ganaisb clbaii ags ol e b
S il ledlbl (g 550 ol 4 wilgn 4 Seolw [zl b iy, 4l 4 LS i opl o (sl ol (bjg0] diged 0L olos
Sl (g dddy jshiie 4 gaudar gy pol @S )0 L) al )0 0sh o0 eleal S gl Fl ) ikl pgal ;0 S92 se
@ A g S RS 5 105 B mrle (e Gialed ST g0 lead Al ) 5o el ool ool anng byl pglas
Aot 5l oad oy e - ik Sl iy web oe odlitul Fres Sl Ak Sla Sy Sy jshite 4 )15 g @ e ity )90
53 el alids slages )3 aneS g puS ha sleadlie jlond gliiul Sla Sy ol (e b e ) Slo o5 g3kt
95 59 2 oleiay p)sSl osd e ools iy oy Gedle wi sS4 gamalib jolaie 4 e g oad Bl K0Sy @ ol
0495 )k 5 b sonail (g, b allie Gl eoleriag (g, 3,8kes el oad (giluosly Lgk oAl 5 (nl (ol bl psa
s )0 4 am0_ o (i 438, 50 (gl an] 0 dunlie wilond olgiiy sl (gl Lo o & S0 e ib (saidid
ol Gheb Sla Sy b pgad samaid S35 5l e TV Gl G bgly olails 5 TV 5l i eoleiien (B, <88 (nly (o

ol S Y lasgie jsb & golering By, S5 (Gl ik samail K05 By, 5l b amlie )0 (iznen

S5 Mg e ab pl gandide loyse S o ple (oe (taled - bojlgunds

*

o (il al axlgs eio oAl ()10 paids pwiige 0aSisls wlels po abli pac Jg Ll (5 00usS 4SS sniuy g
SYV-AAAYY - VY copals
Email: Behnam.asgharil370@gmail.com


http://dx.doi.org/10.61186/jgit.12.1.43
http://jgit.kntu.ac.ir/article-1-860-en.html

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

[ DOI: 10.61186/git.12.1.43]

@apadb jobate 4y Gowe g50L glals,
308 oilwas LSS asles S eolal ads ol s glas
Slacaie (nSee 3l gamadilb 5 (S odg
o GLa sy e S Bree 650k sla s,
aibe Bees 6,050k slo i, s bo 4 L] el
aS oyl Ul ol o bgeils slaas i
5093 Ojso ]y canlis Sl slo T
A A job a4y i Aty sliw p oS oy
Bl o Slgsl lopl b o smas laSiis g4
Sl sleaSd 58 G ras ok slaasis Tonss
byl poleal gaaiil o1, b )l o iy
slo o 5l solass ganaox jshate 4y ailails
Siloads colasl 399 )‘ L}“M o U?”SL’ as G
e (TV2) e 5 5 32555 & olsos
4 pario glo Sy 5 by e plas pf, e [0] o5
L Loyl 5l eolaiwl ( oiglgils mas sloaSis 5,3
il s 530 33 ol a3 ol il
S i 5 oK el g ol Ll
Lo ol)ly e85 (et jslaie @y 0l (o3550] slaosls
3leolaiwl jo ol 53 sla il o jshae a
“hgy oetle gl 039> 50 13 (Grae (slaaSs
_L}i’?) Sy g0 B )l .\.».)‘5.:‘54 aS Wiloads 4.‘:‘)1 GL&:
o 5ot 0t (e Loty 9 Gee o
R 8D by o lyien Loty ol e

Jros 5l o jo as o5 o Ll (PCANet) Lol adlge
sebaie 4 (Slye i & jg0 45 (PCA)Y Lol adlge

S AV] st o soliiul Gae sla Sy gl sl

"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
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'‘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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