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Today, Unmanned Surface Vehicles (USVs) are used in a wide range of maritime
operations. Designing the control system and simulating the maneuvering behavior of
such vessels prior to actual deployment is of great importance. Therefore, it is
essential to extract an accurate dynamic model for each vessel. There are various
methods available to derive a vessel’s maneuvering dynamics. However, due to the
complexity and nonlinear effects present in vessel dynamics, deriving the model using
equations of motion and hydrodynamics is relatively challenging. In recent years, the
use of artificial neural networks for modeling vessel dynamics has become a suitable
alternative to traditional methods, reducing the need for detailed understanding and
application of hydrodynamic equations. In this study, the dynamic relationship
between the rudder angle and the yaw rate is modeled using a trained artificial neural
network. Since real-world testing conditions were not available, a computer
simulation model of the vessel in the Simulink environment was utilized. The network
was trained using data from zigzag maneuver tests, and then evaluated using input
types different from the training data, such as sinusoidal and sawtooth signals.
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