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' Joint sparse representation

¥ Stacked Autoencoder

¥ Deep believe network

¥ Restricted Boltzmann machine

¢ Convolutional neural network
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® Hierarchical deep features
* Random patches network
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' Support vector machines

¥ Gabor filtering and deep network
¥ Sparse Autoencoder

¥ Principal components analysis


http://dx.doi.org/10.52547/jgit.10.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.1.2.6
http://jgit.kntu.ac.ir/article-1-727-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-30 ]

[ DOR: 20.1001.1.20089635.1401.10.1.2.6 ]

[ DOI: 10.52547/jgit.10.1.1]

(LDA) o 5 234 S5 5067 1Y
JUE! e ile So 38L (g 55 LDA (coie Slai ]
Jitie a8 slol b olid 4 1, ools 45 sl o>
4 M G eilyly e lade (o 0 a8 WS
wigad N L slools 0l anin (DS 09,0 mibls
& 5o 5l (il slax) gam d slad jo 1, (b9l
i oS o hjgal sladiges slaas ({X}Y, in RY)
o2 oo iales N L 1 Lo (WS slass g N L 1,
o9 (Su) o 0 STy slagm il
iy a5 (V) abasly 5 (V) adasly &y0 4 (Sp) (DS

Del wigs o

Sb = ani (mi _m)(mi _m)T (\)A.L:J)

S, = Z(Z(in -m, )(Xii —m, )T) (Vb

i=1  j=1

M pli IS Sl My 398 (V) 5 (V) Lalg, jo a5
pli isel aigaiXis S59el slaaiges U (nSile
w).:l.a w‘ Uw-')-‘lﬂ °‘>L¢H|)" T5 r:‘ | JJW ).)
Cewd a5 (V) alal) &g a0 {W) (LDA Lo Jla!

Dl e
W =argmax ((W'SW)/(W'SW))  (t)akl,
Sa el slad o ange Jl mile cole o
ML ,blie 8,'S; ohs lajoy 5l gan m aily
Shoods Jatie ools .l so Cawd dy diin oy lade
y, =W'x (F)aka!,
lad 4 JUsl e ile ko Wi, o) alaif, 5o a5
SoS ooy olal @ ‘5«2:)'5401 Cladiged olawy s
o V‘Si.&, 392 JLA»?‘ 69.«49.0 Q"‘ 9 S|
G55 5o wadee Il uillssS lam Sle

network
¥ Singularity

S0 Slelbl (59ld | wdigo — pole oy ks

101 ylgs @ Jgl o lo.ls @ pa> Jlw

Dol ais poas omails gl coslis Ll
Gl S5 5l ol Sl adg a4 e by, cnl -V
a0l plej Bmo jm ogdle 45 09d 0 2l
du@.oj..\_ou Slsul eel ‘l_ej ..\_Jy )5_14':.'&
aS Shlyd 5o oy dadl 5l sl pe s 5o 22!

88,8 o il LBy S5 jeel slacols
Sl sy 45 wiluy o S & |, oyl ol 58 (slaois
Sgt el alys o Ty gl Pl oado, s
polai gonda il g laie ay RPNet Jos o Sles
Gizs ol lasylss aods j5b 4 aigh il
RPNet oS Jos cinss bl > bl o a5

el 5 T d el

G i S S ).Jl_:j oo Ly by, 5l eolawl e
Sl o ol ailse o sl 4 (LDA) ' s
Geos sLa Sy 9 j5-lare 4 RPNet Jos
M 6 SSE s b (o ks

et oo Al LS il slad o g @
o a8 Syl Ly saise L L
o9y 2 Gl el a5 RPNet oS
D9 oo sl

290 Coomud ;0 4 el O jg0 (pl Ay Gudow Lzl

Ohs) s 5 SIS S IUT pspde j55e 5l

R 93 pg Ceomd 3 09D 00 (Brre Oleiinn

J—ad jo anh sales B a0 ooliul 090 byl

5 o aales BT 5 &l e g jlwenly gl pyle>

D3 2l Giger 5 S5 e i AT e

S s

G (g, =¥

53U potie (595 1 x50 Il jo Cand ol 5o

9 UL (g 9 992 00 ploxl (o (6 3y SIS

LT <o RPNet a8 o, Sloc 05—

Sy a8 yxe (LDA-RPNET) 7 o (g 53, S5

' Linear discriminant analysis
¥ Linear discriminant analysis random patches
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Improving the performance of RPNet with LDA for extracting the deep
features for the classification of hyperspectral images
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Abstract

In recent years, deep models have achieved great success in various fields of image processing. These models
have been used in some research fields of hyperspectral data processing, such as; classification and target
detection. The random patches network (RPNet) has recently been proposed to extract hierarchical deep
features for hyperspectral image classification. RPNet is important as it is an unsupervised method, and as a
consequence, it has a fast performance to extract deep features. Despite the good performance of this network,
due to the usage of the principal component analysis (PCA) method in its main structure, maximum
discrimination between classes is not guaranteed in extracted features. Therefore, in this paper,in order to
improve the performance of RPNet, a new method called LDA-RPNet based on linear discriminant analysis
(LDA) is proposed. Experiments on two hyperspectral datasets, Indian Pines and Pavia University, show that the
LDA-RPNet can extract more compact and suitable features for classifying hyperspectral images. Also, based on
the experiments, the LDA-RPNet can increase the overall accuracy by up to 2.5% compared to the classical
RPNet.

Key words: Hyperspectral image classification, Random patches network, linear discriminant analysis, Principal

component analysis, Hierarchical deep features.
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