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2.99e-192
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Abstract

In this paper, the Slime Mould Algorithm (SMA), inspired by the
biological behavior of slime moulds, is examined and evaluated as a
powerful metaheuristic method for solving complex optimization
problems. One of the main challenges of this algorithm is premature
convergence caused by the lack of control over selection pressure. To
address this issue, a penalizing operator is proposed to regulate selection
pressure and maintain population diversity. Unlike other methods that do
not manage selection pressure during the computational process of the
algorithm and make decisions regardless of the algorithm's current state,
the proposed operator dynamically adjusts its behavior based on the
algorithm's current conditions. When particles experience premature
convergence, a repulsive force is applied to help them escape local optima
and achieve better exploration of the search space. Extensive experiments
were conducted on 23 benchmark functions from the CEC2017 suite,
including various types such as unimodal, multimodal, hybrid, and
complex functions, in order to evaluate the performance of the proposed
operator under diverse and challenging conditions. The results show that
the improved SMA achieved a 35.5% performance enhancement
compared to the original version on standard test functions. The
simulation results and experimental findings in this study demonstrate the
effectiveness of the proposed operator in controlling selection pressure,
leading to improved performance of the enhanced Slime Mould Algorithm
in solving complex optimization problems. This makes it a practical and
efficient solution for a wide range of applications in science and
engineering.
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