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Remote state estimation for PMSM with transmission relays and
multiplicative noises in complex environment
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Abstract: A remote state estimation method is proposed for permanent magnet synchronous motor (PMSM) with
the amplify-and-forward relay strategy and multiplicative noises in a complex industrial environment with obvious
security issues. Considering the impact of complex factors such as humid environments and dust on the motor, this
method can monitor the equipment operation states in real time. Based on the established state space model of the
permanent magnet synchronous motor, multiplicative noises are utilized to describe the model uncertainty, and an
amplify-and-forward relaying strategy is adopted to address the fading of measurement signals from the motor in
remote transmissions. By considering the impact of relay transmissions and multiplicative noises. a recursive
extended Kalman filtering algorithm was designed to guarantee the state estimation performance. Simulation results
indicated that the proposed filtering algorithm can achieve the accurate state estimation for the permanent magnet
synchronous motor in the complex environment.
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