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Abstract

Pixel rating considered as one of the commonly used critical factors in digital
image processing that depends on the intensity level. It is used to determine the
optimal image segmentation threshold. In recent years, the optimum threshold
has been determined with great interest due to its many applications. Several
methods have been used to find the optimum threshold, including the Otsu and
Kapur methods. These methods are appropriate and easy to implement to define
a single or bi-level threshold. However, when they are extended to multiple
levels, they will cause some problems, such as long time-consuming, the high

computational cost, in addition to the needed improvement in their accuracy.



To avoid these problems and determine the optimal multilevel image
segmentation threshold, we proposed in this research a hybrid Marine Predators
Algorithm (MPA) with Salp Swarm Algorithm (SSA) to determine the optimal
multilevel threshold image segmentation, called MPASSA. The obtained
solutions of the proposed method are represented using the image histogram.
Several standard evaluation measures, such as (the fitness function, time
consumer, Peak Signal-to-Noise Ratio, Structural Similarity Index, etc...) are
employed to evaluate the proposed segmentation method's effectiveness.
Several benchmark images are used to validate the proposed algorithm's
performance (MPASSA). The results showed that the proposed MPASSA got
better results than other well-known optimization algorithms published in the

literature.
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