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Abstract

Fault detection and isolation technology is one of the core research contents of self-identified
sensors. Aiming at the problem of low fault detection and isolation accuracy in the abnormal state
monitoring process of multi-sensor system, this paper proposes a fault detection and separation
algorithm based on principal component analysis (PCA) adaptive reconstruction technology. The
method uses the normal data of the multi-sensor system to establish the PCA model, and monitors
the multi-channel signals of the sensor system in real time through the SPE statistics. Once the
fault occurs, the value of the SPE statistic will be significantly improved to achieve the detection of
the sensor fault. In order to further isolate the fault sensor, the SPE statistic adaptive reconstruc-
tion technology is used to locate the fault sensor. Simulation experiments show that the fault and
isolation algorithm of multi-sensor system proposed in this paper can effectively realize fault de-
tection and isolation of multi-sensor system, and has high accuracy.
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Figure 1. Flow chart of fault detection and isolation algorithm for multi-sensor system
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Table 1. Selection of MOS Gas Sensor Array
F 1. MOS SFtE AT i% Y

~ e o e — — — — — — — — — — — — — — — ——— —

LiEs e Uik SEFRARIN
TGS2600 4 10 kQ AR —EMIR. OB
TGS2602 4 60 kQ ERMENY. 5. WA
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TGS2611 4 50 kQ STkt Hht. 4. &K
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Figure 2. Structure diagram of multi-sensor experimental system
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Figure 3. The result of failure detection under bias failure
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Figure 4. The result of failure detection under impacted failure
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Table 2. Detection rate of PCA failure detection model under different failure types

2 2. TEIMFELRIT PCA RIS AR R B 46 T 2=
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1 HH 100%
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Table 3. Accuracy of multiple failure isolation with different fault isolation methods

= 3. HIPEER PCA SIS MR R A 2=

A E DRCNEIER [EREIVA: R AR
1 100% 99.90%
2 63.32% 97.32%
3 42.29% 97.13%
4 30.67% 97.15%
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