$20% 6 eoE G TR Vol. 20 No.6
2012 4F 6 H Optics and Precision Engineering Jun. 2012

XEHS 1004-924X(2012)06-1265-07

ERBEMIENESES

AV RKEY REED
(1. FEAZR LB ATEH, E)I R 610209;
2PEMFR FENAFEALEE W) RH 610209;3. FEMFR ALK L 100049)

T E - P sl £ AR S A 4 7 S e L 3h A5 E SRS B O TR X — ) R, SR R — A 1 PTOASE BT s 5 1
R AR MR HEAT T AL, O T 325 % 48 PID Bk 4] He i B % S 8 5 19 3D 28 2 (0 1R AR L W oie it 19 PT BT 55 4% 48 PID Bk
YL M R B B AR S IR HEAT T Sl & 018 R 5 O S A E A e g . 45 R AR WYL %k [R) A ith £k e 4 B L AT PID &
GREB M IRKIRZENES PID B A0 %6 7247 . IR 2 LG 20 % ~30 %6 247 5 % 22 431 il 46 2 A B, iif i3t PID
A AR IR RIR 25 IO 1R 22 8 48 PID Bk 3300447 . B R W AT 6t PID & &5k g @ i R W AL T
4% PID B4k,

X B H:ERME; Rt PLRFAR AT 546 20 & R AT A

R E 4SS TP273; TN384 SCEEARIRFD: A doi:10. 3788/OPE. 20122006. 1265

Feed-forward control of piezoelectric ceramic positioning stage
WANG Li"**" ,RAO Chang-hui’* ,RAO Xue-jun'*

(1. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China;
2. Key Laboratory on Adaptive Optics, Chinese Academy of Sciences, Chengdu 610209, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

% Corresponding author, E-mail : wangli9613 @126. com

Abstract: As the nonlinear hysteresis of a piezoelectric ceramic positioning stage affects its dynamic
positioning precision badly, this paper proposes a model for the piezoelectric ceramic hysteresis based
on a modified PI hysteresis model. In order to improve the dynamic positioning precision of the piezoe-
lectric ceramic positioning stage based on traditional PID algorithm, the feed-forward control is consti-
tuted with the modified PI inverse hysteresis model and a traditional PID, and the experiments on slow
speed and high speed positionings are performed. Experimental results show that the maximal error
and mean error of the feed-forward controller are 40% and 20% —30% that of traditional PID algo-
rithm for tracking single frequency trajectory. For multi-frequency trajectory tracking, the feed-for-
ward controller has better dynamic control effect, and both maximal error and mean error are almost

33% that of traditional one. These data indicate the availability of the feed-forward control algorithm.
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Tab. 2 Multi-frequency trajectory tracking errors
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