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Abstract: Deep space exploration spacecraft is an important tool to develop space technology and expand the frontiers
of human’s exploration. Once a fault occurs, the failure of exploration and even damage to the spacecraft tend to happen.
Early diagnosis of minor faults can effectively prevent major faults, which is of great significance for the smooth progress
of deep-space exploration activities. In this paper, a closed-loop active fault detection method is proposed for the detection
of minor faults. By designing and injecting auxiliary signals into nominal and fault systems respectively, the intersection
of the outputs of the two systems will be empty. In addition, the designed auxiliary signals must be as small as possible
to minimize the impact on the spacecraft system. Based on the traditional open-loop research, an observer is added to
form the closed-loop system to improve the efficiency of fault detection and reduce the influence on the system. Finally,
the simulation results verify the efficiency of the designed auxiliary signals to detect minor faults. By comparing with the
traditional open loop method,the simulation results show that the closed-loop method has better performance.
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after injecting the auxiliary signal
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