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FHEE : S AME ST VAR S TR 2% T 0L N MR Re A PR 1 1) 8, 38 H — P2 T SR 1] K% 3% (Markov transition
field, MTF). %% 2% M %% (residual network, ResNet) 5345 #1173 = J#Lii (convolutional block attention module, CBAM)
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Fault Diagnosis Method for Military Equipment Bearings Based on
MTF-ResNet-CBAM

Li Weiwei!, Yang Yue?, Hua Guoxiang!
(1. School of Automation, Wuxi University, Wuxi 214000, China;
2. School of Automation, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: In order to solve the problem that the traditional method has limited performance under noise interference
and complex working conditions, a method based on Markov transition field (MTF), residual network (ResNet) and
convolutional block attention module (CBAM). The 1-D vibration signal is mapped to a 2-D MTF image to retain the
temporal dependence and dynamic features. ResNet is used to extract the deep features, and CBAM is used to adaptively
assign weights in the channel and spatial dimensions to enhance the expression of key information and suppress
redundant interference. The experimental verification is carried out under four typical working conditions (normal, inner
ring fault, outer ring fault and rolling element fault). The results show that the overall test accuracy of the model reaches
96. 67%, which is about 8%~ 15% higher than that of VGG, AlexNet and CNN models, and the method can maintain
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high diagnostic accuracy and stability in the complex operating environment of ordnance equipment.
Keywords: bearing fault diagnosis; military equipment; MTF; ResNet; CBAM
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A, %454 MTF. ResNet 5 CBAM.
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AR Accuracy/% Precision/% Recall/% F)-score

ResNet 73.45 73.45 73.20 0.733 0
MTF-ResNet 80.68 80.70 80.60 0.806 5
MTF-ResNet-SE 86.45 86.50 86.40 0.864 5
MTF-ResNet-CBAM 96.67 96.72 96.67 0.966 7
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