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Dynamic analysis of two meters telescope mount control system
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Abstract: In order to enhance the ability of disturbance rejection for the telescope, and improve the
tracking accuracy of the telescope mount control system, this paper analysis the dynamic of mount
control system for the two meters telescope. Firstly, the frequency response of telescope mount
control system is test using swept sine. Secondly, the Observer/Klaman filter algorithm is employed
to identify the model for the mount control system. Finally, the position controller and speed
controller are designed based on the mount control model. The experimental results of target
observation show that max tracking errors of the azimuth and elevation axis are less than 4. 5", and
the tracking error RMS are 0. 378 6" and 0. 151 6", when the target moving with the max speed 3.5 (°)/s
and the max acceleration 1 (°)/s*. The experiments verify the good dynamic of telescope mount
control system.
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Fig. 1 Block diagram of servo loop setup for

identification experiment
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Fig. 2 Signal input and response output of speed

open-loop for the azimuth axis
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Fig. 4  Signal input and response output of speed

open-loop for the elevation axis
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3 PR IFEANIR R LA PR
Hix

3o X S 36 KA 43 A Ak B SR A ] IR R G 4
PRI IS 5 B 1 B R R G R SR AR, DA
7 HEAT A B4 1 4% 1 B . TC IR 2 T 28 g o]
W I e BRAC AR ) B e 0 45 o A Bt B AT g T X
(3) I 75 1Y B HICIR 285 2 TRl Y R A7 83T

x(k+1) = Ax(k) + Bu(k)
y(k) = Cx(k) + Du(k)

Xf 2 (D) B 78 1 8 HOIR 285 2 8] A 2 L R Y SCik
C10-11] i ik A9 WL 00 &% /K 2K 2 BE il (Observer/
Kalman identification, OKID) % ¥ #t 17 #f i,
OKID 53k 1 o7 B HE A A WL 45 1 & g0 W
E YNGR QA E P BURE 3 R N |

3



3 ]

BT, 45+ 2 m 2 B A R AR 4 o R e S A PR RE A0 BT 657

RSBHRFRIL A ) PR BRI SR, R G

2(k+1) = (A+ GO x(k) + (B+ GD) u(k) — Gy (k)

y(k) = Cx(k) + Du(k)
ML 2500 R Al RS R E AN .

Y=[p CB cCAB car'pls (D
Hh,A=A+LGC.B=[B+GD, — G].ixi
S AT S A A B AR R W
i 1Y By 7R AT SR 2 40 O SR e 15 IR 28 458 ) A5 A
(M HIRAT R SHL
Y=[D CB CAB CA*B -] . (6
FH RG0SR R 280 @ 1 F Hankel
il
Y Yz Yite

Yire  Yers Yipenn

YHH’rl

H, Y, NRGW R SR RSE ¢ KT

ARG i AE S B DA R R G R B IR.

BT HER n B RGE R HIBRL R HTHT n B 47 S 1E

MAEAZFHERR HO =R3,S, . XFTEA »

B AH m B4 R SRR U L R Y AR B

RN L, O kX EREMHE. A E=[1, O
0.].E.=[1, O, 0.1,
RGP T RWT

A=> "RIH(DS, > ' .B=

1/

. D=Y (8)

Yire  Yeren

1/2
/ T
U'SIE,

C = E;]:;IRH

= 100 — TTfIANEE
Japl (R

107

0 1
IUI"rcqucncyz‘I Iz 10

200

~ 100

, Phase/(
(=]

(0 10" 10
Frequency/Hz
6 J7 Ao Al iy 45 AR T R it 2k
Fig. 6

Identified model for azimuth axis
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Fig. 8 Speed closed-loop of telescope control system
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