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Design of Spacecraft Fault Detection System Based on Autonomous
Diagnosis and Reconstruction Technology

WAN Lei', DAI Bin*, JIANG Han®
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310058, China)

Abstract;: The traditional spacecraft fault detection system has poor attitude positioning ability, which makes it impossible to

(2. Institute of Aeronautics and Astronautics, Zhejiang University, Hangzhou

break through the threshold and accurately realize the detection, and the traditional system does not have the ability to reconstruct. In
order to solve the above problems, based on the self —diagnosis and reconstruction technology, a new method of fault detection is pro-
posed to design hardware and software of the spacecraft fault detection system. Design EEC—1 detector to set the voltage and current
range of the detector; MATLARB data collector and Telnet access port to ensure data acquisition; FIR filter to set passbelt and resist-
ance band to ensure the signal integrity and 4NIC— UPS27 integrated uninterrupted power supply to provide kinetic energy for the
spacecraft fault detection system. The software designs the spacecraft fault detection system based on independent diagnosis and re-
construction technology, uses the wavelet network algorithm to analyze the attitude angle data, predict the safety threshold of the
spacecraflt, and finally uses the residual data distribution probability model. The experimental results show that the designed space-
craft fault detection system based on the self—diagnostic reconstruction technology can detect from the three axes of X, Y, and Z to
determine the spacecraft faults in different azimuths. After setting the threshold, the proposed the detection system can analyze the
threshold well, realize the breakthrough of the residual error, and has the ability of route reconstruction.
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