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Automatic calibration of macro-micro dual-drive

micromotion stage based on micro-vision

YU Bao-jun'*?, ZHANG Wei' , WANG Hong-dong’, YANG Zhi-gang'
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China; 2. School of
Mechatronic Engineering, Changchun University of Technology, Changchun 130012, China; 3. The Science and
Technology Carve Out Service Center of Changchun, Changchun 130012, China)

Abstract: An automatic calibration technique based on the piezoelectric technology (PZT) micro-
operation system was presented. Long travel macro-motion positioning is realized by a hybrid step
motor. Submicron resolution and positioning precision are realized by a micro-stage driven by PZT
which is mounted on a macro-stage as well as a high resolution optical linear encoder. A closed-loop
control was achieved by both of the above-mentioned positioning systems. Micro-vision feedback was
integrated into the closed-loop system to get the position information of the micro-stage of the
operator in the image to do the calibration. The experimental results showed that the dynamic
performance and working stability of the system were satisfactory. The system is characterized by
high calibration speed and precision with the image processing rate of 11 frames per second and the
positioning precision of 0.1 pum.
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Fig. 2 Working principle of stepping linear actuator
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Fig. 3 Dynamics model of stepping flex
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Fig. 4 Schematic diagram of MEMS base on machine vision
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