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Abstract: To address the problems of low feature differentiation and low diagnostic efficiency of traditional power elec-
tronic circuits in the field of soft fault diagnosis,a fault diagnosis method based on variational mode decomposi-
tion (VMD) combined with improved black-winged kite search algorithm (IBKA)to optimize extreme learning machine
(ELM) is proposed in this article. Firstly, the collected fault signal is decomposed and reconstructed by using VMD technol-
ogy,and the fault diagnosis feature vector is obtained. Secondly,the improved BKA is used to optimize the ELM
parameters, and the IBKA-ELM classification model is obtained ; IBKA initializes the population by Sine mapping, randomly
selects three different individuals for differential mutation operation, updates the leader position, and introduces adaptive
inertial weight factor in the leader position update, which can effectively improve the optimization ability and convergence
speed of the algorithm. Finally, the proposed method was verified by a 150 W Boost circuit. The experimental results showed
that the accuracy of VMD combined with IBKA-ELM in the actual diagnosis reached more than 99% .
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Tab.1 Common time domain parameters
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