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ABSTRACT

Precise control of underwater robots remains a major challenge due to nonlinear
dynamics, modeling uncertainties, and environmental disturbances. This paper presents
an integrated approach to ROV depth control that combines four-degree-of-freedom
dynamic simulation, system dynamics identification, and robust control. First, the
simulated model was excited using a frequency-sweep signal to identify a linear transfer
function for vertical velocity. The resulting model achieved a fitting accuracy of 97.19%
and a prediction accuracy above 86% on the evaluation data. Based on this model, an
H,robust controller was designed using a mixed-sensitivity framework, achieving a
phase margin of 72°and a gain margin of 45 dB. Performance evaluation shows that the
proposed closed-loop control system tracks a 0.6 m depth step command with a settling
time of 5 s, zero overshoot, and zero steady-state error. Moreover, under severe vertical
ocean-current disturbances with a force magnitude of 1 N, the maximum position error
remained below 9 mm.
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! Remotely Operated Vehicles
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3 CFD-Computational Fluid Dynamics
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