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Abstract

Determining the optimum thresholding for image segmentation has gotten
more attention especially in recent years. Many methods are used to detect the
optimal thresholding values such as Otsu and Kapur-based methods. These
methods are proper for bi-level thresholding, but when extended to the
multilevel threshold the process of determining the best thresholds there will be
some problems, including long time-consuming, the high computational cost in
addition to that needed improvement in their accuracy. To avoid this problem,

this study examines the ability of the Arithmetic Optimization Algorithm to



determine the optimal multilevel thresholding for image segmentation. The
AOA algorithm utilizes the distribution behavior of the main arithmetic
operators in mathematics. The candidate solutions in the adapted algorithms
were created using the image histogram, and then they were updated based on
the characteristics of the algorithm. The solutions are assessed using Otsu’s
fitness function during the optimization operation. The candidate solutions of
the algorithm are represented using the image histogram. The technique will be
examined on eight common images from the Kaggle repository accessed in 9
Apr 2021. Several common evaluation measures, such as the fitness function,
root-mean-squared error, Peak Signal-to-Noise Ratio, etc., were used to
evaluate the effectiveness of the proposed segmentation method. Several
benchmark images were used to confirm the performance of the algorithm
(AOCA) and compare it with other well-known optimization algorithms

published in the literature.
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