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Ahmadi”
Extended Abstract

Introduction: Accurate prediction of significant wave height is crucial for the
analysis of marine structures. This prediction aids in optimizing the performance of
structures and reducing the environmental impacts of marine activities. EXisting

Received: 29 Aug 2024  empirical and numerical methods are typically costly and time-consuming. Recently,
the use of artificial intelligence and soft computing methods has gained popularity;

Accepted: 10 Dec 2024 however, these methods face challenges such as training errors and insufficient
performance. This study aims to improve the prediction of significant wave height
by employing a combination of heterogeneous artificial intelligence methods.

Materials and Methods: In this research, the data is processed and divided into
three categories: training, validation, and testing. Then, the artificial intelligence
method is trained using the training data to achieve the desired accuracy.

Results and Discussion: In this research, data from the Coastal Data System is
utilized to estimate the significant wave height and analyze the forces acting on

Keywords: Efficiency, marine structures and sediment transport. The evaluation criteria include the
Marine Structures, coefficient of determination (R%), mean absolute error (MAE), and root mean square
Sediment Transport, error (RMSE). The results indicate that the proposed hybrid artificial intelligence
Significant Wave Height,  method achieves a coefficient of determination of 0.96, an MAE of 0.079827, and
Artificial Intelligence an RMSE of 0.10989. Similarly, the Gaussian process regression method also

demonstrates suitable performance with an R2 of 0.96, an MAE of 0.083455, and an
RMSE of 0.11296 in estimating significant wave height.

Conclusion: In this research, the coefficient of determination (R2) for the proposed
method is 0.96, indicating a high correlation between the estimated and actual
results. Additionally, the mean absolute error (MAE) is 0.079827, which is 0.003628
lower than that of the Gaussian process regression method. The root mean square
error (RMSE) is also 0.10989, which is 0.00307 lower than that of the Gaussian
regression method. These results demonstrate that the proposed combined artificial
intelligence method offers greater accuracy in estimating significant wave height
and analyzing the forces acting on marine structures.
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