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Adaptive Trajectory Tracking Control of Underactuated 3-dimensional
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In this paper, an adaptive trajectory tracking controller is proposed for 3-dimensional (3D) underactuated

overhead cranes. Considering system frictions and air resistances, this controller is put forward without approximately

decoupling or linearizing the complicated nonlinear model of 3D overhead cranes. The proposed controller can accurately

position the trolley as well as suppress the payload swing even in the presence of uncertainties of system parameters.

The stability of the closed-loop system is proved by Lyapunov techniques and Barbalat’s lemma. Subsequent experiment

results also demonstrate that the designed controller can achieve a superior performance for underactuated 3D overhead

cranes.
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Fig.2 Control results of the proposed controller after

parameters modification (Experiment 2)
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