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Performance comparison of active disturbance rejection control and
sliding mode control in spacecraft attitude control
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(1. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. State Key Lab of Power Systems, Department of Thermal Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Considering the dynamics of spacecraft in attitude maneuver, we propose an active disturbance rejection
control (ADRC) which has strong rejection ability for perturbations and disturbances. This control technique gets rid
of a precise model required in traditional control methods. We have conducted the experiments of command-tracking,
disturbance rejection and robustness investigation, and compared the results with those obtained from a sliding mode
control (SMC) with a reaching law. The comparison shows that ADRC exhibits better dynamic performance, higher ability

in disturbance rejection and stronger robustness against the parameter uncertainty and external disturbance.
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Fig. 1 Euler’s rotation schematic diagram
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Fig. 2 Single channel ADRC control system diagram
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Table 1 The controllers parameter selection
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Fig. 3 The output response and control output of the spacecraft
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Fig. 4 The output response and control output of the spacecraft when disturbance in pitch channel
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Fig. 5 The output response and control output of the spacecraft when input
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Fig. 6 The performance of robustness comparison(50%)
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