W22k e e R TR Vol. 22 No. 2
2014 % 2 A Optics and Precision Engineering Feb. 2014

XEHS 1004-924X(2014)02-0414-06

[E 23K B =5 BY FF ) IR 3 X 2 S 4=

FMEE £.8 NLERALEAF IR
(PEMER KELFRENREHERAN RALFERE LR E, FH K& 130033)

FEE (T I P BR324 1 7 1 BB A 0 DR AC SICRE 79 155 00 AR TR B B2 1R 22 o A SR T 32 5 1 7 v ok 4 55 Fs v 3K Bl %
(PZT) I R AR SR B R B . 28 4R 1 T B HET () i FF 38 P B SS & P 30 PT R AR S /i R B4 TR Figs
SIS RIE BT T T PZT R0 & BOT A B2 il 4% . I/ . 5F 4 50 Hz S5 A 25 Hz+50
Hz S0 = f B 0GI AT T SRR 0 2 00 . SCIR 45 AR W] 0T 48 ) 9 3% AR % o S ) 4 X L 3d 2 b 11 e R B B 8 25 4
%24 10. 6 nm A1 12. 5 nm, A% T PID # il #% . 3 S B4R T 96. 25 %6 1 95. 6296, 45 57w - 48 i Fs il Or vk 5 T2l
T HER 1Y PZT 38 3 AR oAb AL ) L3R AG AR g 1) BR B3RS J8 BB A 2800t T A g 0 R 0 U0 200 3 B % e 0 R K

*x # R.EVIEFHE;PLT; FMHF; &R FTHEH ;R

hE4SZES . TP273.1; TN384 X#kFRiIRAD: A doi:10. 3788/0OPE. 20142202. 0414

Open-closed loop iterative learning control of piezoelectric actuators
LI Peng-zhi* , YAN Feng, GE Chuan, LI Pei-yue, SUI Yong-xin, YANG Huai-jiang

(State Key Laboratory of Applied Optics ,Changchun Institute of Optics,
Fine Mechanics and Physics ,Chinese Academy of Sciences ,Changchun 130033, China)
* Corresponding author , E-mail . kindrobot(@163. com

Abstract: As open-closed loop iterative learning control scheme can up the convergence and reduce the
tracking error, this paper uses the scheme to improve high frequency trajectory tracking accuracy of a
piezoelectric actuator(PZT). First, a discrete-time open-loop P-type with closed-loop PI-type iterative
learning law was proposed and its convergence condition was given. Then, a discrete-time open-closed
loop iterative learning controller was designed for the PZT system. Finally, as to 50 Hz and 25Hz+
50Hz triangular desired trajectories with single and compound frequencies, the tracking control exper-
iment was performed. Experimental results indicate that the proposed iterative learning controller can
achieve 10. 6 nm and 12. 5 nm maximum tracking errors for the 2 kinds of trajectories, which are 96.
25% and 95.62% less than that of the PID controller. It concludes that the proposed control scheme
can be easily implemented and can obtain the high accuracy of trajectory tracking without precise hys-
teresis and PZT system models. It meets both the requirements of single and compound frequency
trajectory tracking for high tracking accuracy.
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Fig. 1  Block diagram of open-closed loop iterative

learning control
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Fig. 2 Experimental equipments
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Fig. 3 Results of 50 Hz triangular trajectory tracking

via PID control
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Fig. 4 Results of 50 Hz triangular trajectory tracking

via open-closed loop iterative learning control
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angular trajectory tracking via 10th iterative
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