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Application of structural filter to principal
axis system of telescope
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Abstract: To improve the closed-loop bandwidth and dynamic performance of control system in a tele-
scope, the effect of structural filters on the closed-loop performance of the control system was re-
searched. According to the spring-mass model of mechanical tracking frame for the telescope, the
transfer function of the system was deduced and the relation between the rotational inertias for electri-
cal machines and loads and the resonant frequencies was analyzed. Then, a structural filter was de-
signed based on frequency characteristics of an open-loop system, and it was added into the control
loop to reduce the amplitude of mechanical resonance. The design method of the structural filter was
introduced and influence of the added structural filter on the close-loop performance of control system
was analyzed. Finally, a confirmatory experiment was performed on a rotary table of tracking frame
for a 2-meter-high telescope. The experimental result shows that closed-loop bandwidth of the system
increases from 10 Hz to 13 Hz after adding the structural filter, which effectively restrains the stable

resonance of speed, improves the speed tracking performance of control system in the telescope.
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These results verify the effectiveness of the structural filter.

Key words: telescope; structural filter; spring-mass model; resonant frequency; closed-loop band-
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Fig. 6 Block diagram of speed closed-loop
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