24 1 Vol. 24 No. 1
2016 1 Optics and Precision Engineering Jan. 2016

1004-924X(2016)01-0169-09

1x 1 1 1 2
’ ’ ’ ’
(1. ) 230027
2. ) 130033)
PID s ; . Kalman
3°. 1/6 Hz 4.61% .
9.39% , 50. 9%,
3 5 ; Kalman ; PID
:TP273. 2;V44 ‘A doi;10. 3788/0OPE. 20162401. 0169

Active disturbance rejection and filter control of gyro-stabilized platform

CONG Shuang'”* , SUN Guang-li', DENG Ke', SHANG Wei-wei' , SHEN Hong-hai*

(1. Department of Automation , University of Science
and Technology of China, Hefei 230027, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China)

* Corresponding author, E-mail ;scong@ustc. edu. cn

Abstract: The main factors effect on isolation control accuracy of a gyro-stabilized platform were
analyzed, including the un-modeled unit in a controlled system, the random disturbance of state and
the measurement noise of an output signal. The control schemes to overcome these effect factors and
improve the isolation accuracy of a gyro-stabilized platform system were explored. In order to improve
the control accuracy, an integrated solution for eliminating all effect factors was researched and a two-
step control strategy was proposed. The first step is to employ the Active Disturbance Rejection
Control (ADRC) to observe and compensate the un-modeled unit and to design the feedback control in
ADRC as PID controller to control the compensated system. The second step is to use a Kalman filter
to eliminate the random disturbance and measurement noise. The control scheme was described in

details and its performance was simulated. The results indicate that the isolation degree reaches
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4. 61% by using this control strategy when the disturbance of the platform is 3° and 1/6 Hz, which
means the isolation performance has improved by 50. 9% as comparing with the performance 9. 39%
from the control strategy which consists of the parameter identification of nonlinear friction and its
forward compensation. The control strategy evidently has a higher practical application value.

Key words: gyro-stabilized platform; isolation control; Active Disturbance Rejection Control(ADRC) ;

Kalman filter; PID control
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Fig. 1 Diagram of single-axis control system
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Fig.2 Diagrams of active disturbance rejection and filter

control for gyro-stabilized platform
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