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Active Disturbance Rejection Control for Ship Trajectory Tracking with
Multimodal Fast Nonsingular Terminal Sliding Mode Strategy

GUO Jie  LIU Yihua  MA Lihua
( Merchant Marine College Shanghai Maritime University Shanghai 201306 China)

Abstract: The ADRC ( Active Disturbance Rejection Controller) based on FNTSM ( Fast Nonsingular Terminal Sliding
Mode) is designed to improve the straightine and curveHollowing control of underactuated ships. In the active disturbance
rejection control system a tracking-differentiator is used to extract differential signal of the desired track signal quickly and
an extended state observer that can switch between linear and nonlinear is used to estimate the total external and internal
disturbances on the ship in real time. The nonsingular terminal sliding mode control strategy that is designed according to
the multimodal idea and a new dual power approach law is introduced to the state errors feedback to improve the conver—
gence speed and steady-state tracking accuracy of the system. The equation of desired heading is formulated so that the traj—
ectory tracking problem is transformed into a course control problem that gives executable manipulating directions. The de—
sign is verified as accurate and quick in trajectory tracking through simulation.
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