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Redundant ADS and INS High Sensitivity Fault Detection Method

CUI Xiaodan, CHENG Yongmei, LI Zhenwei

(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The fault detection function of GLT method is approximately proportional to the square of fault value, the
value of the fault detection function is lower than the detection threshold when the soft fault is small, which leads to
the low sensitivity of soft fault detection and the high rate of missing detection. The IM-SPRT method rapidly increa-
ses the value of fault detection function above the threshold of fault detection by accumulating small soft fault val-
ues, so it has high sensitivity for soft fault detection, however, the end time of the fault cannot be judged timely,
resulting in a high false alarm for fault detection. In view of the above problems, this paper proposes a high-sensitiv-
ity fault detection method for redundant systems based on GLT/IM-SPRT. This method uses the IM-SPRT method to
detect weak and soft faults and sets the IM-SPRT method fault detection function value to zero by the GLT fault de-
tection result, and isolates the fault with GLT. On this basis, a framework of high-sensitivity fault detection and iso-
lation methods for redundant ADS and INS systems is designed. The simulation results of soft and hard fault detec-
tion and isolation of three-redundancy ADS subsystem level and INS sensor level show that the method in this paper

can improve the sensitivity of fault detection and reduce the rate of missed detection.

Keywords: redundant ADS and INS; GLT method; IM-SPRT method; soft fault; simulation; fault detection
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