CRIECAE EF e G TR Vol. 24 No.9
2016 4F 9 H Optics and Precision Engineering Sept. 2016

XEHS 1004-924X(2016)09-2217-07

[ B & IR 7% JF e 1 Bl 152 4ME =7

OBV B EHAL 2 RE THRE
(L PER#RE KELFRENRGHER AL S DRMEEAEREALRE . FH K& 130033
2. FEAFRAF AL 100049)

WE N T AMEE R B AR A ARt , 1R T 3T STOP 2 7y ek #f P AR LIk AL 5 3L T PLAY & T4 PI
AR AR AT SR 336 1) 52 2 2o AR D BGE 2L SR S SR M ) K AR . AR TGS T PLAY & FAISET STOP B 71 PI
LAY R G 3T STOP B+ 1S B X H S T DATUAAL RS i A, DL i B e S i o i PTASEZY L S ik — RS AL o 2 4
SR A A ) M P P B R N . O T AR LT 4 R SR S R S IR AR Ty, RERL T RE UL AR Sk BEAT T et
FHHE R & BB . 5 Ja AU SEI0 A 7 i 0 1 BC#E 9 PT BB X IR W R Lo PE A MEROUR . HEAT T A S 3%
R, 2525 R < JC IR X T R AR A A 2 B AL AR Ak i B A L 32 ) R ki PT AT T DAAR G 2 28 Wi Al 2 1, R 152 22 T
FElAE 100N, R, 3 F STOP 55 T 09 oot PR B e Js el B %5 42 ) 450k p B A AR B 1 S AR (L

* 8 R.ELME;RBIELEATAMES PIEA;STOP £ F

R E S %S TN384; TP273 SCEEARIRAD : A doi: 10. 3788/OPE. 20162409, 2217

Compensating controller for hysteresis nonlinerity of piezoelectric ceramics
FANG Chu'?, GUO Jin', XU Xin-xing', JIANG Zhen-hua', WANG Ting-feng'

(1. State Key Laboratory of Laser Interaction with Matter, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033, China;
2. University of Chinese Academy of Science, Beijing 100049, China)
% Corresponding author, E-mail: guojinl964 @126. com

Abstract: To effectively compensate the hysteresis nonlinearity of piezoelectric ceramics, a modified PI
model based on STOP operator was proposed to avoid the complex processing in solving inverse model
and time consuming in interpolating method of the traditional PI model based on PLLAY operator.
Firstly, traditional PI models based on PLAY operator or STOP operator were introduced. Then,
modified PI model based on STOP operator was established by taking an expecting displacement as the
input and a control voltage as the output, and the model was used as a feedback controller to
compensate the hysteresis effect of piezoelectric ceramics. To balance the ability of local optimization
and global optimization, the particle swarm optimization algorithm was improved to identify the
weights of operators with different thresholds. Finally, the modified PI model was used to verify
experimentally the compensating effects for the hysteresis nonlinearity. Two groups of experiments

were carried out, and the results show that the hysteresis has been compensated well by modified PI
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model with the error no more than 1% no matter the input is continuous or random. It concludes that,

the modified PI model based on STOP operator is of great value in the field of piezoelectric ceramic

control.
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