Soft Sensing Modeling of Magnetic Suspension Rotor Displacements Based on Continuous Hidden Markov Model
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Magnetic bearings are a kind of bearings with high performance which can be suspended without mechanical contact by magnetic force. In traditional magnetic POSte rS Area : I\/I ag neti C LeVitati On and Beari ngs

bearing system, displacement sensors are used to detect rotor position, which increases size and cost and weakens dynamic performance. High speed and high
such as over-dependence on experience or mathematical models and requiring external circuits and special signal processing technologies. Soft sensing model can

handle these problems well. Frame diagram of the magnetic bearing system Actual values and detected values in three degrees
based on CHMM
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In order to quantify the error, mean square error values (MSE) are calculated, and the results are as shown in the table
above. Take direction x as a example, it can be seen that in the beginning period, although the MSE value of the CHMM
method is larger than that in the suspending period, it is still 36.57 percent smaller than the Kalman filter method. In the
suspending period, the MSE value of the CHMM method is 17.13 percent smaller than the other method.
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Usually, a CHMM can be expressed by three parameters: A= [A. B, 1], in model CHMMs. The modeling steps > Establish sample database v The established mathematical model can effectively represent the nonlinear coupling characteristic of the 3-DOF-HMB. As a result,
e ’A eoresents stotorandtion. brobebiity matri).(' . r’ep;ese’nts are as shown on the right. 5 Process the collected data accurate and effective samples can be provided for modeling based on CHMM.

v" The new self-sensing method raised in this paper is able to give a good prediction result in real time. Compared to other self-sensing

» Predicting the displacement
method, CHMM has higher prediction accuracy and better stability

observation-output probability matrix; 1 represents initial state
distribution matrix




