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Abstract The basic working principle and mathematical model for a fast-steering mirror driven by PZT, which is a
type of mirror widely used in optical-axis control systems, are analyzed, and the identification process of genetic
algorithms in the model is described. A system for measuring the frequency response of a large-aperture fast-
steering mirror driven by PZT is set up to realize parameter identification for the transfer function. The frequency
response of the identified transfer function and the actual measured data are compared, and the identification
accuracy of multiple resonance points in the system is analyzed. The experimental results show that at each
resonance point, the frequency response of the transfer function obtained by the genetic algorithm is consistent with
the measured data. The results also show that the transfer function obtained by this algorithm can analyze the
dynamic characteristics of optical axis control system more accurately, and we can design advanced control
algorithm, thus improving the performance of the optical-axis control system.
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Fig. 1 Structure of fast-steering mirror driven by PZT
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Fig. 2 Flowchart of parameter identification based on GA
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Fig. 3 Structure of frequency response test of
fast-steering mirror driven by PZT
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Fig. 4 Identification result about frequency transfer function of fast-steering mirror driven by PZT.

(a) Amplitude response; (b) phase response
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Table 1 Frequency offset error and amplitude response error of resonance points
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resonance points frequency /Hz amplitude /dB frequency /Hz amplitude /dB error /Hz error /dB
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