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Fig. 2 Residual for bias fault in Y-axis actuator
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Fig. 3 Residual for jam fault in Z-axis actuator
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Spacecraft Actuator Fault Diagnosis Based on

Nonlinear Unknown Input Observer

CHENG Yao, WANG Rixin, XU Mingiang

(Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract: In this paper, we study the fault diagnosis of spacecraft actuators for a class of nonlinear system with

Lipschitz constraints. To isolate the faulty actuator from others, we propose a bank of isolation observers to

generate the structured residuals. Each isolation observer is designed based on nonlinear unknown input idea of

decoupling the actuator fault as disturbance. The robust stability of the observer is analyzed with the Lyapunov

theory. Finally, the proposed approach is applied to three-axis stabilized satellite attitude control system, and the

effectiveness of the approach is verified for typical faults diagnosis of the satellite actuators.

Key words: nonlinear unknown input observer; structured residual; actuator; fault diagnosis; satellite attitude

control system
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