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Maritime traffic density is expected to rise, driven by factors such as cost efficiency and incentives under the Green Deal,

in parallel with the increase in waterway trade volumes.  Additionally, with the advancement of technology, autonomous

ships are also expected to operate in waterways. These two developments will not only increase the number of ship

encounters but also raise the level of complexity due to the coexistence of human-controlled and autonomous vessels. 

The route prediction has gained attention for providing supplemental information on encounter prediction, but studies

on route prediction in conjunction with encounters remain underexplored . Although the maneuvers during encounters

are structured according to COLREGs, the final decision is made by navigators considering external factors. One of the

external factors is the target vessel and its evasive maneuvers, whose interpretation is not straightforward. It requires

spatiotemporal analysis of the coupled motion of the vessels. 

In this study, maneuver prediction is achieved using the Spatio-Temporal Graph Convolution Network (STGCN) algorithm.

The developed algorithm is trained on historical data, and its performance is evaluated on a test dataset.. The dataset

contains AIS data from the Strait of Istanbul (SoI), with a route sampling interval of 30 seconds. Within the scope of the

study, one-to-one encounters are analyzed and predicted. The routes are analyzed for 4 minutes, and the next 6-minute

routes are predicted for both vessels. The predicted routes are used to assess the encounter risk using the TCPA, CPA, and

relative distance between the vessels. In such a complex environment, systems that can assist decision-makers and

captains by providing information on anticipated encounter risks will reduce collision risk and enhance the safety of

waterways. 
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