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Abstract: The fault of the sensor in the online closed-loop system is complicated due to the adjustment of the controller.

Based on the analysis of dynamic characteristics of normal system and fault system, this paper proposes a fault diagnosis
method based on dynamic trend and data-driven for sensor fault of fixed value and servo single closed-loop system. The

method uses dynamic window residual data to implement fault monitoring; the maximum value of data changes is used to

implement fault estimation; quadratic linear regression is used to implement fault separation; a static model of system fault

monitoring, fault estimation, and fault separation is established. Meanwhile, the calibration method and diagnosis flow of

online application of diagnosis model are given. The validity of the method and the high accuracy of diagnosis are verified

by experiments. The method is suitable for real-time fault diagnosis of general first-order fixed value and servo closed-loop

control system sensors.
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Fig. 1 Single loop control system block diagram
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Fig. 2 Flow chart of on-line calibration and fault diagnosis
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Table 1 Additive fault verification
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Table 2 Multiplicative fault verification
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Table 3 Fitting coefficient of first term with additive fault deviation less than O
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Table 4 Fitting coefficient of first term with additive fault deviation greater than O
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Table 5 Fitting coefficient of first term with multiplicative fault gain less than 1
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Table 6 Fitting coefficient of first term with multiplicative fault gain greater than 1
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Table 7 Analysis of quadratic fitting results
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Fig. 5 Quadratic fitting curve under different fault conditions
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Table 8 Validation results of additive fault isolation
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