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A Study on System Identification of Active Magnetic Bearing Rotor System
Considering Sensor and Actuator Dynamics

Chan-Jung Kim, Hyeong-Joon Ahn and Dong-Chul Han
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Abstract

This paper presents an improved identification algorithm of active magnetic bearing rotor systems
considering sensor and actuator dynamics. An AMB rotor system has both real and complex poles so that it is
very hard to identify them together. In previous research, a linear transformation through a fictitious
proportional feedback was used in order to shift the real poles close to the imaginary axis. However, the
identification result highly depends on the fictitious feedback gain, and it is not easy to identify the additional
dynamics including sensor and actuators at the same time. First, this paper discusses the necessity and a
selection criterion of the fictitious feedback gain. An appropriate feedback gain minimizes dominant
SVD(Singular Value Decomposition) error through maximizing rank deficiency. Second, more improvement
in the identification is achieved through separating the common additional dynamics in all elements of
frequency response matrix. The feasibility of the proposed identification algorithm is proved with two
theoretical AMB rotor models. Finally, the proposed scheme is compared with previous identification
methods using experimental data, and a great improvement in model quality and large amount of time saving
can be achieved with the proposed method.
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Table 1 Sum of Frobenius norm in the rigid rotor
system: excluding additional dynamics
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Absolute Error 21.90 23.78 25,51
Relative Error 618.39 1151.2 945.99
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Fig. 3 Measured and identified FRF using proposed
scheme : with sensor and actuator dynamics
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Fig. 4 Measured and identified FRF using proposed
scheme : with all additional dynamics
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