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Abstract Taking the gearbox in wind turbine as an example, this paper introduces a method about denoising the vibration signal of
gearbox based on the vibration spectrum analysis and particle swarm optimization algorithm. The particle swarm optimization
algorithm can reduce the search space by using one dimension search, and improve the optimization result by simultaneously
optimizing the design parameters of Chebyshev band pass filter and Morlet wavelet filter, eventually filtering out the fault vibration
signal of the gearbox. Experimental results show that this method can effectively eliminate the external noise in the vibration signal,
and that the hybrid algorithm can effectively reduce the search range of particle swarm optimization and improve the optimization
result for the relevant parameter optimization of Chebyshev band—pass filter and Morlet wavelet filter. It is applicable to the real-time
gearbox fault diagnosis research. Therefore, it has certain value for theoretical research and practical applications. This hybrid
algorithm has good optimized performance and the optimization process is fast. The fault features are obvious in the denoised signal,
and can be applied to the real-time fault diagnosis of gearbox in the future research.
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Fig. 1 Diagram of the golden section method
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Fig. 2 Diagram of accelerated one dimensional search
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Fig. 6 Filtering through the Chebyshev band—-pass filter optimized by PSO
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