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Abstract: 

In this thesis, design and implementation of fault detection, isolation and recovery in satellite 

attitude control subsystem is presented. For this purpose fault detection and isolation system is 

designed based on state estimators. inthe designed adaptive observer, faults in the reaction 

wheels of the attitude control subsystem is estimated using an adaptive law, which enables us to 

detect and isolate occurrence of fault in reaction wheels. Stability of designed observer is proved 

by lyapunov method. Also for recovery of fault effect, fault compensation in reaction wheels is 

provided with active compensation method. For this purpose, compensator control signal 

compensates fault effect. Also when failure of one of three reaction wheels occurs, control and 

stability of attitude is achieved with reconfiguring attitude control structure, using magnetic 

torqueres instead of the faulty reaction wheel. Also designed algorithms for fault detection, 

isolation and recovery in actuators of attitude control are implemented in on-board electronic of 

satellite and effective performance of them are illustrated in hardware in the loop test bed. 
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