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Abstract: To improve the anti-disturbance performance and following tracking accuracy for the servo

system in a large telescope, a torque compensation method based on a disturbance observer was pro-

posed. With the method, the revised acceleration/deceleration control method was adopt to guide the

telescope turntable oscillating in a little angle. Through measuring the velocity and current of a mo-

tor, the rotation inertia of the telescope turntable was indentified. Then, an acceleration estimator

was designed to estimate the low-acceleration based on encoder feedback data by using the double inte-

gration and PD control method. Finally, based on the inertia identification and acceleration estima-

tion, a disturbance observer was designed to estimate the external torque according to the motor cur-

rent and turntable acceleration. Furthermore, the estimated disturbance torque was used to compen-

sate the current input to correct reference currents . Experiment results demonstrate that after the ob-
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server is added, the following error RMS is reduced from 0. 012 7” to 0. 0073" at the sloop position of
servo system to be 0. 36 (")/s. Compared with that without the disturbance torque observer, the fol-
lowing tracking jitter is reduced and the tracking accuracy is improved.

Key words: large telescope; low-speed tracking; inertia identification; acceleration estimation; dis-

turbance torque observer
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Fig. 1 Block diagram of telescope servo control system
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Fig. 5 Block diagram of acceleration observer
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Fig. 6 Principle diagram of disturbance torque observer
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Fig. 7 Principle diagram of disturbance torque ob-

server based on acceleration estimation
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Kr=178 N« m/A, R,=3.2 Q, ,
L=27 mH, I=25 A, )
=600 V, p»=69, FPGA .

DSP  FPGA , DSP (Intelligent Power Module, IPM),
1200V, 75 A,
15 kHz,FPGA 100 V,

8§ 2m

Fig. 8 Block diagram of experimental setup of control system for 2 m aperture telescop
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Experimental data of inertia identification by
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Fig. 10 Torque output of disturbance torque observer
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Fig. 12 Position tracking curve under low-speed with
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