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The European Maritime Safety Agency statistics showed that over 40% of maritime accidents in the past decade occurred

around port waters. Sea areas around ports are subject to local geographical constraints resulting from port

infrastructure, which varies in different segments. This study introduces a novel framework for detecting abnormal vessel

position by modelling the shipping route and constructing the corresponding anomaly indicator. The shipping route

modelling process includes the definition of route centrelines and the quantification of route boundaries. The

distributions of over boundary distances along the modelled route segments describe the position characteristics.

Subsequently, a position abnormal indicator is developed based on the optimal distribution derived from the collected

Automatic Identification System. The effectiveness of the proposed method is validated with the position abnormal

indicators of outbound vessels in Leixões port, Portugal. The results demonstrate that the method objectively and

effectively quantifies the positional anomalies of outbound ship behaviour in accordance with local traffic characteristics

for different segments.
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