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Abstract
Classification of land cover is one of the most important applications of radar polarimetry images. The
purpose of image classification is to classify image pixels into different classes based on vector properties
of the extractor. Radar imaging systems provide useful information about ground cover by using a wide
range of electromagnetic waves to image the Earth's surface. The purpose of this study is to present an
optimal method for classifying polarimetric radar images. The proposed method is a combination of
support vector machine and binary gravitational search optimization algorithm. In this regard, first a
set of polarimetric features including original data values, target parsing features, and SAR separators
are extracted from the images. Then, in order to select the appropriate features and determine the
U’ optimal parameters for the support vector machine classifier, the binary gravitational search algorithm
"Jj is used. In order to achieve a classification system with high classification accuracy, the optimal values of
the model parameters and a subset of the optimal properties are selected simultaneously. The results of
* Corresponding author Ol loouge SM..L,J*

<

Y 2l ) )bl VP Lo g asilne £93® VFeelo¥ [0} 1Ll g 50 VWAANIY/oF b &y s 0 WAV SN allio Jlw )l f )60


http://dx.doi.org/10.52547/jsdp.18.1.102
https://jsdp.rcisp.ac.ir/article-1-895-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-05-07 ]

[ DOI: 10.52547/jsdp.18.1.102 ]

the implementation of the proposed algorithm are compared with two states, taking into account all the
selected features, and the genetic algorithm, the results of zoning for the three regions are examined.
The separation of areas for the San Francisco and Manila regions, and the detection of oil slicks in the
ocean surface of the Philippines, have been evaluated. The comparison with the genetic algorithm was
approximately between 6% to 12% and the comparison with the presence of all features was between
13% and 20%. For the San Francisco area, the number of extraction properties was 101, which was
selected using the proposed 47 optimal properties algorithm. For the city of Manila, after applying the
algorithm, 31 optimal features have been selected from 65 features. For the oil slick of the city of the
Philippines, we have reached the stated accuracy by selecting 33 features from 69 features, for the first
two regions the number of initial population is 50 and the repetition period is 30, and for the third
region with 30 initial population and the repetition period is 10.

Keywords: Feature Selection, Image classification, support vector machine, optimization, binary
gravitational search algorithm, polarimetric radar
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(Figure-6): Sampling of training and test data
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of the penalty parameter

IS Y V] C s
AAJ+Q7. | AANET | ASIFOY. S5 s

oadoaly ioled dagy> yial )l polde 4y axgi b
ol Al gananl Cds o Sz s des >

©olgdin gy 3,k om—lwoa.g Es () S o

g S8 Goytien e Cizmen 5 1S5 (ol o
ools uled Cumez yo glp SO o s Kl
ol 00
Accuracy
20 : sEom
Kk K KKK KK % % 4 x ®® X 30
k32 BEEBEEEEELEEBEEE T v. o0
80 * % % ¢f 1
i
.”
70F !
= * i
©
s | p
9 60 ;
- (e}
0 T
@ i
o i
1
50
. |
o
/
403 1
* Best accuracy
—-©&—- mean accuracy
30 : \ : ) \
0 5 10 15 20 25 30

Iteration
Olojed mediid b (goleduian o2 o8Il 83 log0d :(A- )
wolbo gla S bl g yalyly

Y 2l ) )bl Ve Lo

@loolsz ded oo a8 Sl )5 (giluanin &g
WlaS e 03 Sk 4 l; Koo oy VL e L
sl o iy wi s el a5 6,5 olaw @)
loe @ i p (Ngdoe ools 5> gl
o (6 e Sl el (FYL Cd) iy (Sl
b od,S o)ly ands 4 i o5 Olee Olod 4 g
Comoz 50 50 Calghys S 2ol ) 055 oG

8o ;oYL &5 lsz) 09dse oS Slsz e

(5,1
< A gl (S dad >
11 /1 /1 1/]1
o,/ 0,/ 0,0 0/ 0
x 11 1 1 1/1
1’ o/ 0/ 00 0/ 0
3 11 /11 )1 1/]1
; - o/ 0/ 00 0/ 0
3
4
111 1 11 11
0/ 00/ 0 0/ 0

e8] bwgi LOlg 51 (slac gasmo slow (V- JSb)

(Figure-7): Creating a set of answers by the algorithm
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(Table-4): Comparison of the proposed algorithm with the

genetic algorithm as well as without using any algorithm for
the San Francisco area
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(Table-5): Overall accuracy obtained for different values
of the penalty parameter
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(Figure-10): Graph of the best accuracy and average
accuracy per repetition for each population

(Figure-8): Accuracy diagram of the proposed algorithm by
simultaneously setting the parameter and selecting the
desired properties
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(Figure-9): Classified output of the proposed algorithm
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(Table-8): Comparison of the proposed algorithm with the
genetic algorithm and also without using any algorithm for

the city of Manila
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(Table-6): Classification from Envi software is classified
into three classes in terms of pixels.
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(Table-7): Accuracy of classification obtained by Envi
software for three classes in percentage.
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(Figure-11): Output from the combination of BGSA
algorithm and SVM classifier from Manila
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(Table-9): Oitimal extraction and selected features for image classification
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