Vol. 3, No. 1 Mechanical Science and Engineering March, 2024
53 &5 1 LR A S TR 2024 13

ETF CEEMDAN-SVD 1 CNN foih&
HEEIR A
kW T, FIRFE L K

VR E R EAL S TR T 58S TR R, 07 K% 116028
2RIER RN TR U s T &, 10T K% 116028

WE: PR LA DAL, Bl TARER A B s e, A 5 P R B AR 57 o PR BNl K H B 2 3 80k
FAFHLS A= SEARFNYEAS AR IE I . VR Bl SRS B DO B AR AL R G e e R R ) DG . 8
Bt AR R 2 a6 AR ENAE 5 AT AR L A AT 5 W, AR SO e AR B A I LS 73 iR (Complete Ensemble
Empirical Mode Decomposition with Adaptive Noise, CEEMAND ). #F S#{E 7 fif Renyi [ A1 A5 1 22 0 28 %o} Al 2K IR
E 5 AT A AT SRS W BN ERIRBIE 54 CEEMDAN /i J5 13 2 A ME S R 2 Cintrinsic
Mode Function, IMF) 7} & AFE AR RHIE (R B B R 7 &, B IR TR S GE 5 5 % IMF 0 21 AH K R 2L
18 B A SR R A IMF 738, FRX e RIS OC R AT IMF 4> B kAT 5 A8 7 i AS 2 A el
THEA FER) Renyi M85 DLZH B PR ARF IR ) o 5 i R R B R AR ) B A A\ B AR AP 2 ) % (Convolutional Neural
Network, CNNDZEAT H IR 5 iR 50 o 24 I R L 5 20000, 7 HER 2 A 99.3% . Hi R fs 5 K v 22 4 100%,
T AR SO IER AR L B R 8 R -

R MR, FRESHE, EaRERREST M, BRI E M4
DOI: 10.57237/j.mse.2024.01.002

Bearing Fault Identification Based on
CEEMDAN-SVD and CNN

Zhang Liyan" ", Wang Zhenyu*, Li Lin?
'Department of Electronic and Communication Engineering, School of Computer and Communication Engineering, Dalian

Jiaotong University, Dalian 116028, China
’Department of Mechanical Electronics, School of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China

Abstract: Bearings are the core components of motors, and they often rotate at high speeds during operation, which can
easily cause wear and fatigue. The failure of rolling bearings can lead to equipment downtime, production delays, and
increased maintenance costs. The fault diagnosis of rolling bearings has become the key to ensuring the safety, efficiency,
and availability of motor systems. Fault diagnosis of rolling bearings usually involves processing and analyzing their
vibration signals to make judgments. In this paper, Complete Ensemble Empirical Mode Decomposition (CEEMAND),
Singular Value Decomposition, Renyi Entropy, and Convolutional Neural Networks are used to process the bearing
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vibration signals for fault diagnosis. The intrinsic mode function (IMF) components obtained from the vibration signal of
rolling bearings after CEEMDAN decomposition contain false components that cannot describe the characteristic
information. Therefore, based on the calculation of the correlation coefficients between the original signal and each IMF
component, IMF components with higher correlation coefficients are selected, and singular value decomposition is
performed on the selected IMF components with higher correlation coefficients to obtain their singular values, Calculate
the Renyi entropy of the singular value again to form the fault feature vector. Finally, the fault feature vector is input into
a Convolutional Neural Network (CNN) for fault category recognition. When the training set accounts for 20%, the
accuracy rate is 99.3%. The accuracy of fault signal detection is 100%, indicating that the method proposed in this paper
has good fault recognition performance.

Keywords: Fault Identification; Singular Value Decomposition; Complete set Empirical Mode Decomposition;
Convolutional Neural Network
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