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Research on Fault Diagnosis Technology for Industrial Automation Instruments
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Abstract: Due to the increasing complexity of industrial control systems, fault diagnosis of automation instruments has become an
advanced technology to ensure production safety and reliable operation. The article systematically summarizes the typical fault
characteristics and classification system of industrial automation instruments, and on this basis, summarizes fault diagnosis methods
from three aspects: analytical models, signal processing, and artificial intelligence. According to the analytical modeling method,
parameter estimation and state observer are used to achieve quantitative diagnosis of faults. According to the signal processing method,
time-domain, frequency-domain, and high-order statistical analysis are used to mine fault feature information. According to artificial
intelligence methods, there are intelligent algorithms such as shallow neural networks, deep learning, support vector machines, and
ensemble learning. Finally, summarize and predict the scope of application and future development of each method.
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