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This study focuses on modeling the dynamic
characteristics of control fin actuators in an underwater
vehicle and analyzing their impact on control
performance. Unlike conventional multi-thruster
systems, the underwater vehicle in this study is a limited
actuation system controlled solely by a propeller and tail
control fins. To model the dynamic behavior of the
actuators, sea trial data were utilized to develop first-,
second-, and third-order transfer function models, and
their accuracy was evaluated based on RMS errors. This
research aims to enhance the reliability of control
system design and simulations by incorporating actuator
dynamics into the models.
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Fig. 2. Comparison of sea trial data and modeled re-
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Table 1. RMS error comparison of each models

Model order RMS error

First—order model 0.1368
Second-order model 0.1425
Third-order model 0.1386
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