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*. Butterfly Optimization Algorithm (BOA).
*. Particle Swarm Optimization (PSO).

'*. Whale Optimization Algorithm (WOA).
"', Simulated Annealing (SA).

'Y, Reptile search Algorithm (RSA).

' Radiomic Features.
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. Machine Learning (ML).

. Wrapper Based Approach (WBA).

. Filter Based Approach (FBA).

. Linear Discriminant Analysis (LDA).

. Feature Selection (FS).

. Chimp Optimization Algorithm (COA).
. Dragonfly Algorithm (DA).
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Algorithm 1 Pseudo-code of the Reptile Search Algorithm (RSA)
1: Initialization phase
2: Initialize RSA parameters «, f, etc.
3: Initialize the solutions’ positions randomly. X: i = 1..... N.
4: while (1 < 7) do

5: Calculate the Fitness Function for the candidate solutions (X).
6: Find the Best solution so far.
7:  Update the ES using Equations (6).
8: The beginning of the RSA
9: for (i=1 to N) do
10: for (j=1 to n) do
11: Update the , R, P and values using Equations (4), (5) and
(7), respectwely
12: if (1 < -—) then
13: x(,_,,(t + 1) = Best;(1) X - ng;(1) X f - Ry ;)(1) X rand, >
{High walking}
14: elseif(ls2§andl>%)ﬂ1en
15: X pt + 1) = Bestj(1) X x(, j X ES@) x rand, > {Belly
walking}
16: else if (7 < 3% and r > 2%) then
17: X + 1) = Bestj(1) X Pyp(t) x rand, > {Hunting
coordination}
18: else
19: xg plt + 1) = Best;(1) - ng (1) X € - R ;1) X rand, >
{Hunting cooperation}
20: end if
21: end for
22: end for
23: t=t+1

24: end while
25: Return the best solution (Bes#(X)).
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Improving brain metastasis classification using radiomic feature
optimization
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Abstract

This study aimed to improve the accuracy of brain metastasis classification on a comprehensive dataset of brain MRI images along
with clinical and morphological data. The increasing size of medical datasets has created a number of high-dimensional features
that negatively impact machine learning classifiers. In machine learning, the feature selection process is fundamental to selecting
the most relevant features and reducing redundant and irrelevant ones. Optimization algorithms demonstrate their ability to solve
feature selection problems. The Reptile Search Algorithm is a new nature-inspired optimization algorithm that simulates the
surrounding and hunting behavior of crocodiles. The unique search of the RSA algorithm yields promising results compared to
other optimization algorithms; therefore, this algorithm is used in this paper to search for the set of important features. In this paper,
the random forest algorithm is used to classify the data. That is, initially a random forest model was trained on all radiomic features
in the dataset. Then, a subset of important features was selected using the metaheuristic optimization algorithm for reptile search.
Then, the classification results were compared in two cases. The first case without applying the RSA algorithm, and the second
case with applying the RSA algorithm and selecting important features. The results showed that by applying the RSA algorithm,
data classification was improved, and this approach can help in faster diagnosis and prediction of brain metastasis. Also, by using
this powerful optimization, the speed of model training and its quality can be significantly increased.

Keywords: Brain metastasis, radiomic features, feature selection, random forest, reptile search algorithm.



