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Fault diagnosis method of planetary gearbox based on BPSO-M1DCNN

GUO Yong-lun, WU Guo-xin, LIU Xiu-li, XU Xiao-li
(The Ministry of Education Key Laboratory of Modern Measurement and Control Technology,
Beijing Information Science & Technology University, Beijing 100192, China)

Abstract: When convolution neural network (CNN) was used in fault diagnosis of rotating parts, the utilization of multi-scale fault features
was limited, and debugging of network layer structure and hyperparameter were time-consuming and laborious. Aiming at the above prob-
lems, a BPSO-MIDCNN algorithm was proposed, which was based on discrete binary particle swarm optimization ( BPSO) to optimize multi-
scale one dimensional convolution neural network (MIDCNN). Firstly, MIDCNN network was initialized to design, BPSO algorithm was
used to adaptively adjust the hyperparameters and network structure to build the BPSO-M1DCNN network. The original vibration data were
input to the BPSO-M1DCNN network for feature learning and extraction. Finally, the learned fault features were classified and output. The
algorithm was applied to the fault diagnosis of planetary gearbox, and it was compared with network models such as BPSO-BP neural network ,
one-dimensional convolutional neural network (1DCNN) , and MIDCNN network. The change curve was used to express the accuracy and
loss rate of MIDCNN network and BPSO-M1DCNN network. Confusion matrix was used to show the accuracy of all kinds of fault diagnosis.
T-SNE algorithm was used to visualize the feature learning process. The results indicate that, the average accuracy of planetary gearbox test
set based on BPSO-M1DCNN network is higher than that of BPSO-BP neural network, 1DCNN network and M1DCNN network, and a better
fault diagnosis effect is achieved.

Key words: planetary gearbox; fault diagnosis; multi-scale one dimensional convolution neural network( MIDCNN) ; binary particle swarm

optimization( BPSO)
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