25 % 5 10 ] e K TR Vol. 25 No. 10
2017 4 10 A Optics and Precision Engineering Oct. 2017

XEHS 1004-924X(2017)10-2636-09

ETHEHAEBNNFHKORE IR F(RE

WAE Z#EX ] T, ERT
(PEBMFR KELFREIRE WEF LI, FH K& 130033)

FEEE O T RG5O 11 A B B R R A AR s 1 R G B B P AR L B v LA R BR ERORG L B T SR T ) A 0 Y
JIFEAMET B 7R R T B Jon sl ok 45 1 e 5 108 0 U TR ol A5 B 5 A 5 AR 5 3 e Y e AL 9 3 R L U
Wi 7 R 2R, BER RS SR B A B MRS Sh B . SRJE L IR T BRI B £ B I A T A AR g e R I A SR
XUBR A3 PD #2841 (9 77 3, Al TT H Y AT R G RN B . JJE SR T Sl A B R A T R T T Bl g A 2
R 5 AL B P R A 5 A0 S TR s ST D Bl 0 IR B Bl w4 kb 42 30 A O 4 S 0 A S . DL T R R A
Z%H, TF 2 m BB R T F G0 o V0 2l W &5 09 VE R HEAT T SIS I IE , 45 L SR WYL I A Bl g AR 0L g8 kM S L 7R R
EERFE N 0.36 (") /s BOAE B A, BRER IR 225 (RMS) 0. 012 7" /NE0. 007 3”5 4 HE R I A 3 58 000 2% 1) b2
T5 1%, B ITE B 1) A0 R R 8 Y 00 L B T AR IR R e AU B R L SR TR B AR O R R

kX B R KR BRI IRIE R R ik AR B 4B B

FESHES TH743;TP273 XHERPRIZAD : A doi: 10. 3788/OPE. 20172510. 2636
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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

A

i 2 3 CL0) X HE 8l Jy A 2 AT I, 5 2 R 4
A BIL BRI Sl 158 H5k R 5 sk 8 5 6L L DRk, 6 T
S5 HE UM 3 A 3 g Y SR ERAE [ e 7 B
TN o R HUIINE B2 A T i, % 7 R UL B S
FEXHL B AT TR B AR S T B I R
WLINRT HE L I EL LI A% B2 7 ik B ff B, ]
2 R G WIS BB 3 4 T B LAHLBL ) 46
FHK o A3 BV HTBAME R o, » TN B2 5
{8 i, FEATEIE  LLIS/INID I 2l g JE 0 B 4 IR
R 1 RE R

. l;r,_ LR HLIES 1 |
iy ! (. I | lg
“p Ky & 7 i

I + kY |

R i e e e e e a

e e e =}

| I

J o T T
: Kr [ J fiits [
| T B 000 |

7 JE T B A T P 3 07 UL 5 D 3
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server based on acceleration estimation
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Position tracking curve under low-speed

without disturbance torque observer
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