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Design of Automatic Fault Detection System for Electromechanical Special
Equipment Based on Improved SOM Neural Network

ZHANG Xin
(Department of Information Engineering, Huaibei Industrial and Art School, Huaibei 235026, China)

Abstract; Due to complex structure and diverse operating environments of electromechanical special equipment, various
malfunctions are prone to occur during operation. Therefore, an automatic fault detection system for electromechanical spe-
cial equipment based on an improved self-organizing map (SOM) neural network is proposed. Modify acquisition and process-
ing components for operation data of electromechanical special equipment. achieve anti-interference processing of the hard-
ware system through circuit filtering and isolation, and construct an automatic fault detection system database for electrome-
chanical special equipment to improve data integrity and retrieval ability. Based on the different fault characteristics of elec-
tromechanical special equipment, set fault detection standards to improve the accurate identification ability of the system. Im-
prove the structure and working principle of SOM neural network, and iteratively learn the operating data of special equip-
ment based on the improved algorithm, and output the extraction results of the operating characteristics of special equipment.
Feature matching is used to identify whether the equipment has malfunctioned and the specific type of malfunction, and the
system can automatically detect faults. The test results show that the optimized system has a fault state false detection rate
and missed detection rate of less than 5%, and has a higher fault detection accuracy.

Keywords: improve SOM neural network; mechanical and electrical equipment; special equipment; equipment malfunc-

tion; fault detection system
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