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A rolling bearing fault diagnosis approach based on ICOA-VMD

HE Kai, HUANG Siqi
(School o f Mechanical and Automotive Engineering ,
Chuzhou Polytechnic, Chuzhou 239000, China)

Abstract: Rolling bearing vibration signals are usually weak and complex, making extraction and
identification quite challenging. In response to this, this paper proposes a rolling bearing fault diagnosis
method based on the Improved Coati Optimization Algorithm (ICOA) and Variational Mode Decomposition
(VMD). The ICOA is enhanced by strategies such as elite retention and random disturbance. The ICOA
is then used to optimize the parameters of VMD. To address the issue of inaccurate parameter evaluation
caused by using a single objective function, a comprehensive index based on average envelope entropy,
kurtosis, and correlation coefficient is proposed as the fitness function. The bearing signal is decomposed to
obtain several fault signals containing key features. The best signal is selected based on the comprehensive
index for envelope spectrum analysis. Experimental results show that, compared with COA-VMD,
SSAV-MD, and PSO-VMD optimization algorithms, the ICOA-VMD algorithm has advantages in
convergence speed, precision, and stability, and is more effective in extracting and identifying early
rolling bearing fault signals.

Keywords: rolling bearing; coati optimization algorithm; variational mode decomposition; comprehensive
indicators; envelope spectrum; fault diagnosis
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