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Table 2 The relationship between the moving window size and
the identification performance
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Neural Network Based Fault Diagnosis Method for Satellite
Attitude Control System

SUN Bowen', HE Zhangming'?, WANG Jionggqi'
(1. College of Liberal Arts and Sciences, National University of Defense Technology, Changsha 410073, China;

2. Beijing Institute of Spacecraft System Engineering, China Academy of Space Technology, Beijing 100094, China)

Abstract: The closed—loop in control system usually brings difficulties for fault identification, because it may destroy the

identification ability of the parameters andenhance the false alarm rate as well as the missed alarm rate, leading to the abnormality

of multiple variables under the same faulty mode. Firstly, the effect of close loop is analyzed for the single-input single-output

(SISO) system, while for the multiple-input multiple-output (MIMO) system the fault propagation is derived theoretically, and

the influences on system variables are analyzed. Secondly, the neural network is used to construct the fault identification method.

Finally, the mathematical simulation validates the negative effect of closed-loop on fault diagnosis, and the simulation of satellite

attitude control systemverifies thattheproposed methodis more effective,

comparing with the traditional ones.

Key words: satellite control system; fault identification; closed-loop fault; deep learning network; moving window

High lights:

® The effects of the closed-loopon the identifiability of the parameters, the false alarm rate and the missed alarm rate are

analyzed theoretically.

® The influencesof the closed-loop on MIMO system sensor faultdiagnosis are given.

® An improved neural network method for fault identification is proposed based on moving window technique.
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