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Active disturbance rejection synchronous tracking control with real-time
parameters optimization of 2D servo valve electro-mechanical converter

Chen Zikai, Li Sheng, Ruan Jian, Zhang Tiancong, Chen Pengzhi
(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology
Ministry of Education, Zhejiang University of Technology, Hangzhou 310014 )
Abstract

As an electro-mechanical converter of 2D servo valve, stepper motor has the contradiction between resolution
and response and is easily affected by disturbance speed under the traditional working mode ,the parameter setting
manually of the new controller is laborious, and it is difficult to obtain satisfactory control effect. In order to solve
these problems, an active disturbance rejection synchronous tracking control algorithm with real-time parameters op-
timization ( AAP) is proposed in this paper. Because of its automatic adjustment mechanism based on adaptive ge-
netic algorithm ( AGA) , the controller parameters can be adjusted online according to the output characteristics of
the controlled process of the electro-mechanical converter; active disturbance rejection control ( ADRC) position
controller can effectively suppress all kinds of disturbances caused by inductance, friction force, external load and
system pressure mutation of 2D servo valve; the synchronous tracking control realizes the fast and accurate positio-
ning of the rotor of the electro-mechanical converter at any position, and successfully solves the contradiction be-
tween resolution and response speed. Firstly, the principle of synchronous tracking control of electro-mechanical
converter is described and the mathematical model is established. Then, AAP, ADRC position controller design
and parameter optimization are introduced. Finally, in order to test the effectiveness of the method and test the con-
trol effect, the electro-mechanical converter controlled by proportion integration differentiation ( PID) and AAP is
simulated and analyzed by Matlab/Simulink, and the test platform of electro-mechanical converter and 2D servo
valve are built. The experimental results show that the rise time of the electro-mechanical converter controlled by
AAP algorithm is 4.4 ms and the bandwidth corresponding to —3 dB, -90 ° is 240 Hz, the rise time of 2D servo
valve controlled by AAP is 6.9 ms and the bandwidth corresponding to =3 dB, -90 ° is 105 Hz. Compared with
the traditional PID algorithm control, it has better dynamic performance, frequency characteristics and robustness.

Key words: electro-mechanical converter, adaptive genetic algorithm ( AGA) , real-time parameter optimiza-

tion, active disturbance rejection control (ADRC) , 2D digital servo valve
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