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Active Disturbance Rejection Control Strategy
Based on a Friction Servo Tracking Model
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Abstract: A self-anti-disturbance control method based on an elastoplastic friction model is proposed to
address the problem of frictional nonlinear and external disturbances that affect the tracking performance of
an optoelectronic stabilized platform. First, a spatial state model of a servo system based on elastoplastic
friction is established. Second, the proposed elastoplastic model is used to compensate for the friction
nonlinearity in the system via a feedforward method while initially suppressing the disturbance of the friction
torque on the system and reducing the influence of measurement noise on the system, Third, a composite
controller combining friction compensation and self-anti-disturbance control is designed based on this model.
Finally, simulation experiments are performed on a servo system with friction. The simulation and
experimental results show that the composite control scheme can improve the tracking performance of the
photoelectrically stabilized platform. Moreover, the results verify the effectiveness and robustness of the
proposed control method.

Key words: elastoplastic friction model, active disturbance rejection control, feed-forward, servo control,
parameter identification
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Fig.1 Diagram of a two-axis, four-frame photoelectric stabilized
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Fig.2 Platform servo system single-axis visual axis stabilization loop control structure diagram
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Table 1  System and friction model parameters

Project parameters Value

Nominal model moment of inertia /(kgm?) Ju=1.2

Nominal model damping factor /(N-ssm™)  Bn=0.176
Coulomb friction /(N- m) M=0.15
Damping factor /(Nm-s/deg) a=0.73
Torque coefficient Cr=1.43x10"
Strybeck angular velocity /(deg/s) wr=0.05
Adaptive parameters Ri=15
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