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Table 1 Sinusoidal signal response performance indices

Index STTSMCDO FXSMC LSMC PID

Settling time/s 0.55 0.73 1.9 5.82
Position tracking error RMSE 0.00076 0.00112  0.00129 0.74889
Speed tracking error RMSE 0.00136 0.00201  0.00234 0.07308
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Research on Antenna Servo Control Method Based on Super
Twisting Terminal Sliding Mode of Disturbance Observer

LIANG Juan’? XU Qian'**  WANG Na!?* XUE Feil"?
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AsstracT Pointing accuracy is an important index to evaluate the performance of radio telescope
antenna, and the servo control method of antenna is the key factor to affect the index. A new sliding
mode control method based on disturbances observer is proposed to achieve global robust fixed-time
stability of antenna servo system. The settling time is analyzed by using Lyapunov theory. The sliding
mode variable in the proposed method adopts the variable exponential coefficient related to the state,
which calculate the maximum sliding time in advance and improves the robustness of the system. The use
of disturbance observer can accurately obtain and compensate the servo system interference, combined
with the control input of the 2 order variable gain super twisting algorithm, which effectively alleviates the
chattering phenomenon, and realizes the robustness control of the antenna. The simulation results show
that the system can track the signal quickly at about 0.55 s, the tracking error is small, and the inhibition
effect of chattering is obvious. The proposed control strategy can track the reference signal faster, simpler
and more effectively to suppress the interference of the antenna servo system.

Key words techniques: radar astronomy, high angular resolution, nonlinear control, methods: data
analysis

3-9



