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Model identification and corrector design for servo
system of electromechanical actuator
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Abstract: A new automatically test method for frequency characteristic was proposed based on the dig-
itization characteristics of a electromechanical actuator, the system model of electromechanical actua-
tor was identified, and a series-wound corrector was designed to correct the system. A digital process-
ing controller was used to automatically test the entire process and tested data were uploaded to a PC.
Then, these tested frequency characteristic data were identified to the high precision transfer function
by using the Levy method. By combination of the simulated results with the tested data,it is shown
that the maximal absolute error of magnitude between identified data and tested data is less than 0. 8
dB and the maximal absolute error of phase is less than 1. 1° in the low and intermediate frequency. On
the basis of transfer function, a lag-lead corrector was designed for the system, corrected results show

that the bandwidth of the corrected system is 138 rad/s. which is closed to the numerical simulation
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results of 124 rad/s based on the system mathematical model. The corresponding experiments were

carried out, and the results show that the frequency characteristic test method has increased the level

of automation as compared with traditional testing methods; the identified transfer function can better

describe the characteristics of proposed system and the selected lag-lead corrector can meet the expec-

ted indicators of the system. The research provides theoretical basis and engineering practice reference

for the development of servo system of high-performance electromechanical actuator.
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Fig. 1 Principle of testing system for frequency response
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Fig. 2 Structure of electromechanical actuator
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Fig. 3 Measured frequency response of open-loop system
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Fig. 4 Error between test data and identification
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