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Abstract: To realize super-resolution imaging to micro-scanning system., a high-precision displacement
control system is designed on the basis of piezoelectric stack actuator and existing micrometric dis-
placement drive platform. Hysteresis characteristic of piezoelectric stack actuator material affects ac-
curacy and stability of system, and research is performed to modeling and compensation method of its
hysteretic nonlinearity. Adopt advanced inverse model of Prandtl-Ishlinskii hysteresis nonlinearity
model as feedforward controller to compensate for its hysteretic nonlinearity. Confirm parameter of in-
verse compensation model by testing output characteristics of micrometric displacement drive plat-

form. Structure of inverse model is simple, and response speed of system is quick, which is beneficial
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to real-time control. Experimental result shows that the hysteretic inverse compensation control sys-

tem can obviously decrease hysteretic nonlinearity of system and the maximum nonlinear error is 0.

4pm. System realizes accurate two-dimension positioning on the basis of micrometric displacement am-

plification of micro-scanning drive platform.

Key words: piezoelectric actuator; displacement micro-scanning; hysteretic nonlinearity; inverse com-

pensation
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Fig. 1 Structure of micro displacement driving plat-

form
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Fig. 3 Voltage-displacement curve of load Platform
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Fig. 4 Inverse hysteresis compensation feedforward

control
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