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Autonomous ship navigation decision-making method under shallow water and
bank effects
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Abstract To solve the problem of autonomous navigation decision-making in restricted waters under the influence of shallow-water
and bank effects, a method for calculating the compensating rudder angle toward the near-bank side was proposed based on a ship
maneuvering motion model under shallow-water and bank effects and the principle of moment balance. Combined with the course
control method, the navigation states of a ship at different distances from the bank were analyzed, and a ship domain adapted to
shallow-water and bank effects was constructed. For different encounter scenarios in restricted channels, navigation rules and
environmental constraints were integrated, and the decision-making logic under different encounter situations was clarified. To
accurately reflect the nonlinear characteristics of shallow-water and bank effects, a channel boundary risk calculation model was
established. Based on Pareto optimality theory, collision avoidance schemes that could not only safely avoid target ships but also
ensure controllable boundary risks were obtained. Results show that the proposed method can effectively control ship motion under
shallow-water and bank effects and safely avoid all target ships.
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