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Abstract: To acquire the high-precision rotational speed information necessary to suppress unbalanced
vibration ina magnetic suspension flywheel under the circumstance of speed sensors failure, a BP
neural network model was constructed by pre-extracting the rotor displacement signal and the
rotational speed signal to estimate the rotational speed in real time using the displacement signal. The
magnetic suspension flywheel system model was constructed using MATLAB/Simulink. A neural
network module was trained using simulated displacement and rotational speed data to estimate the
rotational speed in real time, and the estimation results under constant speed and variable speed were

obtained and compared with the system speed acquired from the speed sensor. The simulation and
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experimental results show that the speed estimation method demonstrates good estimation accuracy at

both constant speed and variable speed, with an estimation error of less than 20 r/min throughout the

experiment.

Key words: magnetic suspended flywheel; rotor speed estimation; Back Propagation (BP) neural

network; unbalanced vibration; displacement signal
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