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Abstract

In recent years, significant efforts have been directed toward leveraging
machine learning and deep learning methodologies to enhance image
classification. The effectiveness of -classification systems profoundly
depends on the quality of features extracted from the images. This study
delves into the realm of deep feature selection, aiming to maximize
classification accuracy by identifying pivotal features that significantly
influence the classification process. This endeavor is based on Convolutional
Neural Networks (CNNs) in conjunction with meta-heuristic algorithms
inspired by biological behaviors, such as the Marine Predator Algorithm

(MPA), after its conversion from continuous to discrete space.

The research presents four distinct methodologies. The initial approach
involves a hybrid fusion of the ResNet-18 CNN and the Binary Marine
Predator Algorithm (BMPA). Subsequently, in the second methodology, the
ResNet-50 CNN is combined with the BMPA. Seeking to refine the BMPA,
the study integrates it with the Gray Wolf Optimization Algorithm (GWO)
in a harmonious manner. This effectively combines equations from the
second phase of BMPA with those of the GWO algorithm, resulting in a
novel hybrid algorithm termed BMPA GWO. The third approach manifests
as a synergy between the ResNet-18 CNN and the BMPA GWO algorithm,
while the fourth strategy involves a similar fusion of the ResNet-50 CNN
with the BMPA GWO algorithm.

The experimentation phase involves the utilization of three diverse
image datasets: Corn Leaf Diseases (NLB), Star-Galaxy Classification Data,

and Is it Daisy? These datasets serve as the benchmark for evaluating the



efficiency of the four proposed methodologies. This enables a
comprehensive comparison of the third and fourth methodologies against the
first and second approaches. Experimental results confirm the effectiveness
of the BMPA GWO hybrid algorithm in conjunction with convolutional
neural networks. This validates its efficiency in improving image
classification performance in terms of classification accuracy and the

number of selected features.



il g ad) aslal 505 5
alal
S gall ol
by ) g G gualad) o gle A4l
clpaly ) pod

Agidal) (568 i)l gA aladiudy (b 7 gald
d8anld) 5 jaal) LAY A8, aS dayidal) pa Bl ghicall

dadia Z\AJJ.E\
a2 gall ‘M‘-\ @ Sl N g @ gulal) o gle A Gulaa )
b Abuulh o) 6183 Balged Jf cilitlaia ya £ 528
Ay gl paly )
J (e
U5 AR (maallae o5 a8 e

)yl
Lsasal) Ay

¢ 2023 2 1445



gadlall

alaill Cliagia s V) alaill (e 3aliY) a5 S 3 dua s Al ¢ Al gl
) aga Jo € IS0 Canniatll dalail Alled adiat | geall Caiial cpeadl Gueall
483 3ab ) Coagr ¢ O juall Guamll JLAAV) Jlae (& Al joll 038 (Gea ) geall (pe da ATl
ilee o oS IS5 i A 4 saad) Glead) 3a3 YA (e () 2ad) ) il
Gl jlsa ae OIEYL (CNN) il duanl) SIS0l o mgill 138 ading oyl
o) Gayiiall dpa 3l 3 Jie ¢ dam ol gl IS shall e Bl giasall ) 5Y) S yaa e S
Aladic dalue ()3 e dablis e b 53 222 ((MPA)

ResNet-18 - Luaa Bleail ¥ zedll oy 3 aie Slingie sl il 2oy
e a3 ¢ Al Apmgiall 8 ¢ Gl aay BMPA U 5 adll (s 5idall A3 )2 s CNN
4l d Gaeadl 3 BMPA S g sl (u il 3 ) )l 53 ae ResNet-50 CNN
GWO gabe,ll il (paund 4pe )l 53 ae Leiingd oy (BMPA AU (gl (g yidall
Laldl) &l & BMPA (< D Ads ) e OV alral) Jlad (S0 108 oty el 44 yhy
zel ek BMPA GWO (oeni 3302 Aiins 400l 5a 4ie i Lae « GWO Al 53
o) Y peali L « BMPA_ GWO 4l 53 5 ResNet-18 CNN o US &l
BMPA GWO 4,52 ge ResNet-50 CNN - Ll Lol day )

Corn Leaf #4e sila jga Uil Gle sana &G plasiul cu il s e (pesals
Jexi Diseases (NLB), Star-Galaxy Classification Data, and Is it Daisy?
s A jlie ) gy As gl )Y Cliagiall 3eUS ap@ll jleaS sda il Cle gens
Aaa ) AN Allad Ay pail) il S35 N J5Y) el Jilie Al 1l AN (prisagiall
Ol (8 (IeUS 0S5 1aa 4ddlll Lasll GG ae oIEYL BMPA GWO 4diagll
BUal ) jaadl dae 5 Cantoatl) 38y Cua () geall Caniial ¢l



