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Predictive control for diving of an autonomous underwater vehicle
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(1. College of Automation, Harbin Engineering University, Harbin 150001, China;
2.Beijing Aerospace Automatic Control Institute, Beijing 100854, China)

Abstract: To address the problem of depth tracking and attitude control of autonomous underwater vehicle (AUV)
near the surface, a novel nonlinear reduced-order state observer (ROSO) and a predictive controller based on
nonlinear model online linearization (PC—NMOL) are presented. By using a nonsingular coordinate transformation,
the ROSO is achieved to accurately estimate the state variables of AUV. And the state estimation is applied to the
predictive controller to enhance the attitude control and depth tracking performance of AUV. In simulation of AUV
longitudinal motion control, the comparison has been presented between ROSO and full-order state observer
(FOSO) , also between PC—NMOL and traditional nonlinear predictive control ( NPC). Simulation results show the
fast dynamical response and strong robustness of proposed methods.
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