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Complex traffic patterns impact maritime safety by posing threats to maritime transportation and increasing the burden

on surveillance operators. Therefore, this study aims to propose a novel and feasible framework to assess maritime traffic

complexity in complex waters. The pre-processed Automatic Identification System data are first partitioned into subsets

corresponding to distinct geographic traffic cells defined by the established traffic zones. A Gaussian kernel–based Radial

Basis Function regression model is then applied to estimate dynamic traffic parameters at the centroid of each traffic cell.

The parameters obtained from the nonlinear regression and associated complexity sub-models are subsequently

integrated into the maritime traffic complexity quantification at each traffic cell. The proposed framework is validated

through empirical assessments conducted on coastal Portugal and the Malacca Strait. As a result, empirical results

demonstrate the effectiveness of the proposed approach for data-driven complexity monitoring and digital decision

support in maritime traffic research.
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