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Parameter Identification of the MEMS Micromirror Model Based on

Improved Least Squares Method
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Abstract Aiming at the problem of establishing the mathematical model of the electromagnetic-driven micro-electro-
mechanical system (MEMS) micromirror applied to the laser radar, the discrete model of the electromagnetic-driven
MEMS micromirror is established by combining the mechanism analysis method with the input-output method. A
recursive least squares method with variable forgetting factor is proposed to identify the model parameters of
electromagnetic-driven MEMS micromirror. By making the forgetting factor dynamic, the problem of “data saturation”
is solved, so that as much input and output data as possible can play a role in parameter identification, and the accuracy of
parameter identification is improved. Through the simulation and experimental verification of this method, the results
show that the error of the model obtained by recursive least squares identification with variable forgetting factor is reduced
by 9. 2% compared with traditional recursive least squares identification.
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Table 1 Simulation results of parameter identification

Parameter a, a, b, b,
Actual value 1.5358 0.7812 1.0000 0.5562
Improved algorithm ~ 1.5337  0.7820 0.9998 0.5558
Traditional algorithm ~ 1.5173  0.7619  0.9988  0.5397
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Table 2 Parameters of the MEMS micromirror

Parameter Value
Effective mirror size /mm 6
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Working frequency .
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Fig. 5 Size of the correction gain matrix K in the identification process of the traditional recursive least squares algorithm.
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Fig. 7 Convergence procedure of the estimated parameter identification of the traditional recursive least squares algorithm.
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Table 3 Comparison of model validation errors between the improved algorithm and the traditional recursive least squares algorithm

RMSE
Algorithm
30 Hz 60 Hz 90 Hz 130 Hz
Improved algorithm 0.01122 0.01125 0.01131 0.01189
Traditional algorithm 0.01228 0.01250 0.01260 0.01291
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