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Abstract: To address the issue that current sensors for monitoring the condition of self-propelled corn
harvesters rely on external power sources and insufficient real-time monitoring capability, this paper
proposes an operating status monitoring method based on an electromagnetic vibration energy harvester.
Firstly, considering the low-frequency and large-displacement excitation characteristics of self-propelled
corn harvesters, an electromagnetic vibration energy harvester (EVEH) was designed using Maxwell’s
theory. Secondly, the COMSOIL Multiphysics software was employed to simulate and calculate the
relationships among the nonlinear restoring force, nonlinear stiffness., and excitation displacement of the
suspended magnet, thereby determining the nonlinear stiffness coefficient in the dynamic model of the
EVEH. Subsequently, an electromechanical coupling model of the system was established in accordance
with Kirchhoff’s law. Finally, under experimental conditions, the output voltage and vibration
acceleration data of the corn harvester under various operating conditions were measured using the EVEH
and an acceleration sensor. The experimental results demonstrated that the output voltage signal of the
EVEH closely matched the time-domain acceleration waveform recorded by the sensor, with their charac-
teristic frequencies showing strong agreement. Leveraging the output voltage characteristics of the EVEH
enabled effective monitoring of the operational states of self-propelled corn harvesters. Considering the
practicality of this method, a self-powered status monitoring system was further developed. This paper
offers a novel approach for monitoring the operating status of self-propelled agricultural machinery under
varying conditions.
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