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Motivation & Research Goals

Operators of sea vessels make decisions about actions based on the current situational understanding, and how they predict various
types of vessels will behave In their environments. Having models for such functionality, iIs a requirement for high-performance
(semi-)autonomous sea vessels. The main objectives of this research project are:

® To create predictive behavioral models for marine vessels operating in uncertain and unstructured environments.
® To make accurate predictions of surrounding vessels’ trajectories and to handle and quantify associated uncertainties.

® To integrate known information in sea charts and navigational regulations at sea to make trajectory predictions more precise and
realistic.
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Model-Based Trajectory
Prediction System

® Utilizes Tracks and classifications for surrounding vessels.

® Provided with applicable vessel characteristics from a Vessel >
Model Database. -

® Digital sea charts offer detailed information about positions
of static objects and areas to avoid.
® Navigational rules COLREGSs [1] are incorporated.

® Predicts the future behavior (trajectories) of the vessels
using neural ODEs [2].

® The methodological basis for the project is data-driven
modeling combined with differential equations for
motions of objects in the surroundings to obtain physically
reasonable predictions [3].
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® A data-driven approach is enabled by datasets obtained
from the extensively available historical AIS data showing
movements of sea vessels, which can be acquired from
organizations such as Marine Traffic and The Swedish
Maritime Administration.

\

Figure 2. Digital sea charts offer detailed information about positions of the static
objects and areas to avoid. All this information, together with the navigational rules
COLREGs [1], is beneficial to include in predictive models for situational understanding.
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