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Abstract . As to the difficulty in fully extracting gear fault features at a single scale, a parameter optimization-based variational mode

decomposition and multi-scale permutation entropy gear fault diagnosis are proposed. The improved bat algorithm is used to optimize
the parameters K and o sums in the variational modal decomposition globally, and the local minimum envelope entropy is used as
the fithness value to search for the optimal combination of K and o sums. After VMD decomposition, a number of established IMF

components are obtained, and the corresponding multi-scale permutation entropy is calculated respectively, and the fault feature

vector is constructed, which is input to the extreme learning machine for training and identification, and the gear fault diagnosis is

realized. The experiments show that the proposed method has very good classification performance and significant fault diagnosis

effect.
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