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Abstract: In order to improve the performance of the equatorial telescope servo system the
characteristics of the classical PI controller are analyzed and a variable structure PI controller
( VSPI) is designed based on the idea of variable structure. The proportional gain function with

velocity error as independent variable and the integral gain function with position error as independent
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variable are constructed. Through these two functions VSPI can change its structure and parameters in
real time according to the variation of error. According to the transfer function model of an equatorial
telescope the effect of VSPI is verified by comparing the simulation result of classical PI and VSPI
and experimentsare carried out in the same telescope. The experimental data show that by using
VSPI controller 1 degrees position step transition time of equatorial telescope is shortened from 0. 68s
to 0. 59s the steady-state error is reduced from 0. 62 “RMS to 0. 13” RMS the equivalent sine
tracking erroris reduced from 3 “to 1. 87 ”. The performance of the servo system with variable
structure PI controller is obviously improved which meets the requirement of high tracking accuracy
and fast response of equatorial telescope.

Key words: equatorial telescope; variable structure; PI controller; position control; velocity control
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