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A Predictive Maintenance Method for Rotating Equipment Based on
Multi-Source Sensing and Dual-Branch Network

HAO Pengyue, GUO Limin, CHAI Yiqing, LIU Gengchen, XIE Honghui, YANG Xu, LI Yanzhi
(China Enfi Engineering Technology Co. , Ltd. , Beijing 100038, China)

Abstract: With the continuous increase in the complexity of industrial equipment and the level of automation, it is diffi-
cult for traditional post-repair and periodic maintenance models to meet the stringent reliability and safety requirements of
modern products. Existing detection algorithms have the characteristics of sensitivity to the number of anomalous samples,
low computational efficiency, and inadequate real-time performance. To address these issues, a predictive maintenance algo-
rithm based on a dual-branch forecasting network is proposed, which fuses the signals of multi-source sensors, including vi-
bration, temperature, voltage, and current. The algorithm learns the features of multi-dimensional sensor data under
healthy equipment conditions, captures normal operating patterns, and reliably predicts current data. A Gaussian statistical
model is then established from the distribution features of absolute errors between predicted values and actual measurements;
By monitoring the deviation between the data and the model, the method automatically identifies abnormal states of equip-
ment, quantifies the severity level of anomalies, and generates differentiated response strategies. Experimental results show
that the proposed dual-branch network achieves a mean absolute error of 0. 069 and an inference speed of 1 593 samples per
second (SPS), demonstrating excellent predictive accuracy and real-time performance. Under abnormal operating condi-
tions, it automatically triggers appropriate handling mechanisms based on the degree of sensor anomalies. The research re-
sults provide an efficient and reliable solution for intelligent operation and maintenance of industrial equipment, with signifi-
cant engineering application value.

Keywords: equipment predictive maintenance; multi-source sensor signals; generative technology; fault warning
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