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SSA Fitness value KNN Breast cancer, Tic-tac-toe, Zoo, SSA [4]
RGA Accuracy Wine, Spect, Sonar, lonosphere,

GSA Heart, Congress, Krvskp,
D-GSA Waveform, Exactly ', ExactlyY,
BH-GSA M-of-N, Vote, Breast, Semeion,
C-GSA Clean Y, Clean Y, Lymphography,
AR-GSA and Penghung
SSARM-
SCASSA
ESBHHO Sensitivity KNN Camel, Jedit, Log¢j, and Xalan HHO [Y+]
EVBHHO Specificity DT
GSA AUC LDA
GOA
WOA
BBA
GA
ALO
WOA-CM Classification KNN Breast cancer, Breast, Congress, RBEO-LS [YY]
GOA-M Accuracy Exactly), ExactlyY, Heart,
WFACOFS  Number of Ionosphere, lymphography, M-of-
ECWSA-¢ selected Features n, Penglung, Sonar, Spect, Tic-
ABGWO Fitness value tac-toe, Vote, Wine, and Zoo
S-SCALO
V-SCALO
BBO-SBO
CISA
PSO Best accuracy NB Diabetes, Contraceptive, Glass, Jaya [YY]
CSA Best fitness Breast cancer, Vowel IS
DFO Feature selection Australian, Zoo, SPECT,
GA ratio WDBC, Ionosphere, Sonar,
GWO Average accuracy Semeion, Madelon, PD speech,
GOA CANE?Y, Colon, CNS, and
Lung
GOA Classification KNN Ic-tac-toe, Breast cancer, Heart, Beta hill- [RAN
GWO accuracy Exactly), ExactlyY, M-of-n, climbing
GSA CPU time Wine, Congress, Vote, Zoo, Spect, optimizer
BA Number of Lymphography, Breast,
SSA selected features Ionosphere, Krvskp, Waveform,
HGSA Fitness value Sonar, clean), semeion, Penglung,
WOA Colon, and Leukemia
DA

GA
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HLBDA Mean fitness KNN Glass, Hepatitis, Lymphography, AOA [Ve]
DA values Primary, Tumor, Soybean, Horse
ABC Standard deviation Colic, Ionosphere, Zoo, Musk 1V,
MVO of fitness values Dermatology, SPECT Heart,
PSO Feature selection Libras, Movement, ILPD, LSVT
CSA ratio CADI, TOX V), Leukemia,
COA Lung, and Colon
CMAES
LSHADE
FFO
AOA
GA Number of KNN Chess, dbworld, Lymphography, ChOA [Ye]
BA selected features NB Lung cancer, Yale, SRBCT,
ACO Fitness value RBF Prostate cancer, Leukemia, Brain,
FA Classification Tumor
FPA accuracy

Computational

time
SSDs- Classification KNN Breast cancer, Tic-tac-toe, Wine, EO [YY]
LAHC accuracy Heart, Exactly), ExactlyY, M-of-
RTHS Number of n, Zoo, Vote, Congress,
APBBSF selected features Lymphography, Spect, Breast,
HSGW Pair-wise Tonosphere, Krvskp, Waveform,
RSGW Friedman test Sonar, and glung
ASGW Nemenyi post-hoc
GA test
PSO
ASO Best fitness value ~ KNN Glass, Hepeatitis, Iris, ASO [YV]
ALO Mean fitness value Lymphography, Primary, Tumor,
SSA Worst fitness Soybea, Horse Colic, Ionosphere,
CSA value Zo0o0, Wine, Breast Cancer, Musk,
FPA STD value Arrhythmia, Dermatology, SPECT
PSO Average accuracy Hear, Seeds, LSVT,

feature selection Gastrointestinal, Parkinson, and

ratio Leukemia
JA fitness value KNN TOX V)Y, Leukemia, Lymphoma, WOA [YA]
MFO Standard deviation Colon, GLIOMA, ALLAML,
GNDO of fitness values Prostate GE, CLL SUB Y1), nci?,
CSA Accuracy Lung, GLI A°, SMK CAN YAY,
SSA Precision orlraws) + P, warpAR\ + P,
CSO F-measure warpPIE) P, and Yale
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PSO Classification KNN Breast cancer, Breast, Churn, RSA [Y4]
GWO accuracy Heart, Ionosphere, Krvskp, Sonar, SO
MVO Most optimal SpectEW, Tic-tac-toe, Vote,
WOA feature subset Chemical, and Zoo
SSA Fitness value
RSA Computation time
SO
SSA Fitness value KNN Breast cancer, Breast, Congress, SSA [Y+]
ABC Number of SVM Exactly), ExactlyY, Heart,
PSO selected features RF Ionosphere, Krvskp,
BA Classification Lymphography, M-of-n,
GWO accuracy Penglung, Sonar, SpectEW, Tic-
WOA Wilcoxon’s rank- tac-toe, Vote,
GOA sum Waveform, Wine, and Zoo
SFO
HHO
BSA
BASO
HGSO
PSO Accuracy KNN Spam Base, Sonar, Arrhythmia, GA [¥]
ACO Number of SVM Madelon, Isolet, and Colon
ABC selected features Ada Boost
CDGAFS Execution time
GA Accuracy KNN Breast cancer, Tic-tac-toe, MA [YY]
PSO Number of Exactly), ExactlyY, Heart, M-of- HS
ALO selected features n, Wine, Congress, Vote, Zoo,
GSA Lymphography, Spect, Breast,
DA Ionosphere, Krvskp, Waveform,
SSA Sonar, and Penglung
WOA
GWOPSO
ECWSA
GOA
WOASAT
ALO
MBO Average fitness KNN Breast cancer, Breast, Congress, MBO [YY]
MBA-SA value Credit, Exactly), ExactlyY,
WOASAT Worst fitness Derm), DermY, Heart,
GSA value Tonosphere, Krvskp, LED, Lung,
HGSA Best fitness values Lymphography, M-of-n,
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Abstract

Machine Learning (ML) algorithms have a special role in today's real-world
applications. These algorithms are capable of solving complex and time-consuming
problems in a timely manner. ML algorithms can generate optimal solutions
considering the type of problem. These algorithms are used in various branches of
science, including disease diagnosis, cost estimation, classification, intrusion
detection, image processing, and many others. However, the efficiency of these
algorithms is highly dependent on the given training dataset. Also, the advancement
of technology and data collection tools has led to the emergence of large-scale
datasets that overshadow the efficiency of ML algorithms. As the dimension of the
dataset increases, the training time of learning models increases. Additionally, their
accuracy decreases due to the presence of irrelevant and redundant features in the
dataset. One of the data preprocessing techniques in ML algorithms is feature
selection, through which irrelevant and redundant features are omitted from the
dataset. By removing irrelevant features, in addition to reducing the learning time of
the models, the accuracy of the models also increases because the model focuses on
more important and influential features. In recent years, various feature selection
methods have been proposed, the most important of which are methods based on
metaheuristic algorithms. These methods determine the influential features of the
data set by considering the problem and its objective function. Therefore, this paper
investigates the latest metaheuristic-based feature selection algorithms, and along
with summarizing them, compares them from different aspects.
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