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Trajectory tracking control with active disturbance rejection for
space manipulator in different gravity environments
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Abstract: The active disturbance rejection control (ADRC) method is proposed to cope with the model change in the
space manipulator caused by the variations of gravity, when it is aligned on the ground and applied in the space. In this
method, we treated the model change and the unknown disturbances as the total system disturbance which is observed and
compensated by means of an extended state observer (ESO). Simulation results show that good trajectory tracking results
can be achieved with ADRC even when the model is changing. The effectiveness of the proposed control law is further
verified by the theoretical analysis of the system stability. This control algorithm not only adapts to the model change and
rejects the system disturbance as shown in the simulation, but also improves the system robustness in comparison to the PD

control and adaptive robust control.
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Fig. 1 The model of n-DOF free-floating space manipulator
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Fig. 2 ADRC controller for space manipulator
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Fig. 3 Simulation results of ADRC control on the ground
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Fig. 4 Simulation results of ADRC control in space
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Fig. 5 Simulation results of PD control on the ground
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Fig. 6 Simulation results of PD control in the space
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Table 1 Parameters of manipulator with two links
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Fig. 7 Simulation results when there exists disturbances
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