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Abstract

Underwater robotic vehicles (ROVs), with their versatile operational capabilities, are extensively deployed in marine and lake
environments for equipment maintenance and repair. However, ROVs inherently function as highly nonlinear, strongly coupled,
and time-delayed systems. Dynamic uncertainties arise from hydrodynamic coefficient variations, modeling errors, and parameter
disturbances, compounded by complex marine interference such as undercurrents, which pose significant challenges to their
disturbance rejection control. This study employs sliding mode variable structure control (SMVSC) to enhance ROV’s disturbance
resistance, while integrating an ESO sliding mode disturbance observer (ESO-SDO) to further improve model robustness and
disturbance tolerance.
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