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Adaptive Direct Fault-tolerant Control Design for
Spacecraft Integrated Attitude and Orbit System
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Abstract This paper proposes an adaptive direct fault-tolerant control method for the tracking spacecraft with ac-
tuator faults during proximity operations, to ensure the stability and the asymptotic tracking performance of the
target spacecraft. Based on dual quaternion theory constructing the integrated spacecraft attitude and orbit control
system, a nominal control signal is designed assuming that the faults are known; adaptive update laws are designed
to estimate the unknown parameters in the nominal control signal to form the adaptive control law; and multiple
Lyapunov functions are used to analyse the performance of the system with multiple actuator faults. Simulation res-
ults demonstrate the effectiveness of the proposed method.
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