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Particle Filter Algorithm Based on Particle Swarm Optimization with

Mutation Operator for Noise Reduction
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School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A novel particle swarm optimization particle filter (NPSO-PF) algorithm was proposed for the

real-time filtering noise reduction of nonlinear vibration signals and feature extraction in fault diagnosis of

mechanical system. The particle filter (PF) algorithm was optimized by the particle swarm with the mutation

operator, by use of the mutation control function and operator to improve the problems of particle poverty and

low utilization rate. The convergence of the particle sets is accelerated, and the running time of the proposed

algorithm was reduced. By the comparisons of PF, PSO-PF and NPSO-PF algorithms, the simulation results

show that the proposed NPSO-PF algorithm has the advantages of being less root mean square errors, shorter

running time, higher signal /noise ratio and with more stable filtering performance.
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