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Sliding-mode trajectory tracking control of

remotely operated vehicle via model compensation
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Abstract: To address the issues of large trajectory-tracking errors and severe control chattering of the
remotely operated vehicle (ROV ) under strong external disturbances and parameter uncertainties,
this paper proposes a model-compensated sliding mode control method. This method constructs a
pose error sliding surface, introduces reference velocity and reference acceleration to compensate for
unmodeled dynamics and disturbances, and utilizes the Lyapunov stability theorem to prove that all
signals in the closed-loop system are bounded. Finally, simulation results demonstrate that the proposed
method enables effective tracking of both straight-line and complex arc trajectories in a three-degree-
of-freedom motion scenario. Despite adverse factors such as external disturbances and model-parameter
uncertainties, the proposed scheme maintains fast convergence and yields an almost zero steady-state
error. Compared with conventional sliding mode controllers, the proposed approach exhibits significantly
reduced chattering and enhanced robustness.
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