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The Research on Measuring the Move of Piezoelectric
Transducer Precisely by Using Phase Shifting Interferometry
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This project accurately measured the relationship between applied voltage and the
displacement of a piezoelectric transducer (PZT) device both by analyses using phase shifting
interferometry algorithms and using a Twyman-Green interferometer. Simulations performed
to calculate unknown phase shifts, especially around n/2 and 3m/2, indicated that the
Hariharan algorithm was indeed an effective PSI algorithm. A phase shifting Twyman—Green
interferometer, combining the Hariharan phase reduction algorithm, was prepared to measure
the displacement on the PZT. The interference pattern can be seen on the video monitor
through the CCD camera. A programmable power supply controlled by a computer provided
the PZT voltages. The image processing software for phase-shifting fringe analysis was
developed by using computer languages. The function of the software involved grabbing five
interferograms and digitizing each frame, and calculating the phase reduction. A PC-based
apparatus was prepared to investigate the behaviors of the displacement on PZT precisely
when the PZT was applied by the various electric voltages. The research is helpful to the
accurate measurement of industry in Taiwan. And the research is also prompt to the level of

studying phase shifting interferometry in Taiwan.

Keywords : displacement, piezoelectric transducer, PZT, phase shifting interferometry,

Twyman-Green interferometer, Hariharan algorithm.
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