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Parameter identification of nonlinear electromagnetic vibration energy harvester
based on improved particle swarm optimization
WU Pengfei, YUAN Tianchen, YANG lJian
(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai201620, China)

[ Abstract] In this paper, a parameter identification method for single — degree — of — freedom electromagnetic vibration energy
harvester based on improved particle swarm optimization ( PSO) algorithm is proposed. Based on the particle swarm optimization
algorithm, the performance of balancing global search and local search can be achieved by changing the inertia weight strategy, thus
getting the global optimal solution accurately. By using the classical Duffing nonlinear system as an example of the parameter
identification of the electromagnetic vibration energy harvester we conduct simulating. The time history response of the above
example under simple harmonic vibration excitation is calculated by using Runge — Kutta method. The electromagnetic coupling
coefficient, equivalent inductance coefficient, stiffness coefficient and damping of the system are successfully identified by the
parameter identification method proposed above. The coefficient shows that the identification result is in good agreement with the
accurate result, which indicates that the improved particle swarm optimization algorithm can effectively identify the system
parameters of the nonlinear electromagnetic vibration energy harvester. At the same time, compared with other intelligent algorithms,
the algorithm has higher recognition accuracy.

[Key words] particle swarm optimization ( PSO); parameter identification; electromagnetic vibration energy harvesting;
nonlinear; single degree of freedom
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Tab. 1  Parameter values of electromagnetic vibration energy

collector
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Fig. 1 Particle swarm algorithm flowchart
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Tab. 2 Initialization parameter setting
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Fig. 3 Identification process for identifying error function J
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Tab. 3 Parameter identification result
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Fig. 6 Identification results of mechanical parameters

Fig. 5 Identification process for identifying error function J
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Tab. 5 Parameter identification result
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