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A detection and restoration approach for vessel trajectory
anomalies based on AIS
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1.School of Computer Science, Northwestern Polytechnical University, Xi'an 710072, China;
2.School of Information, Xi” an University of Finance and Economics, Xi'an 710100, China;

3.China Waterborne Transport Research Institute, Beijing 100088, China

Abstract: In view of the continuous increase in the amount of AIS data at sea and the existence of more abnormal
points, it is difficult to construct ship trajectories based on AIS data. Aiming at this problem, a new method for i-
dentifying and repairing abnormal points in trajectories only based the AIS data of the ship itself is proposed. Longi-
tude and latitude, speed, acceleration, direction and other parameters are comprehensively used to identify and re-
pair the abnormal points in the method proposed. Compared with the methods based on single location data, it can
effectively reduce the missed judgement of outliers. Compared with the methods based on trajectories clustering to
judge singular point, this method does not require the data of historical trajectories to expand the application scope.
The cubic spline method is used to interpolate points for the discontinuous segments to further improve the
continuity and integrity of the ship trajectory. The results of AIS data processing and analysis on ships in actual sea

areas verify the feasibility and effectiveness of the proposed method.

Keywords: automatic identification system ( AIS); trajectory data; anomalies detection; trajectory restoring;

cubic spline
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