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Abstract: To address the problem of low mechanical fault diagnosis rate of electromagnetic repulsive actuator mechanism, the paper
proposes a fault diagnosis method based on the Improved Dung Beetle Optimization (IDBO) algorithm to optimize the Gated Recurrent
Unit (GRU) neural network, which firstly adopts the Energy Entropy of Maximum Singular Value (EEMSE) to construct the feature
vector matrix for feature extraction of the slamming vibration signals of the mechanism, and then utilizes the Lasso regression coefficient
and the Pearson correlation coefficient to reduce the dimension of the feature matrix.Then, Chebyshev chaotic mapping, golden sine
strategy, and dynamic weight coefficients of position update are introduced to improve the traditional Dung Beetle Optimization (DBO)
algorithm, and the hyperparameter optimization of GRU using IDBO is used to establish the fault diagnosis model of electromagnetic
repulsive actuator mechanism based on IDBO-GRU.Finally, the experimental platform is built to verify the model, and the results show
that the diagnostic accuracy of the established fault diagnosis model reaches 96.88%, which is higher in accuracy and better in stability
than other diagnostic models, and provides a new diagnostic model for the fault diagnosis of the electromagnetic repulsive actuator.
Key words: electromagnetic repulsive actuatorsr; improving the Dung Beetle Optimization algorithm; neural network of gated

recurrent units; feature extraction and screening; fault diagnosis
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Fig. 9 Vibration signal diagram of actuator opening
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