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Correction Method of Random Shift Error for 4-step Phase Shifting ESPI
Masaaki ADACHI, Youichi KITAGAWA, Tetsuya MATSUMOTO and Katsuyuki INABE

A new method capable for reducing the amount of error in the ESPI system is proposed. This method is applicable
without any additional hardware element in the system. In the method, no correlation is assumed between the shifting
value and the amount of error. Calculation of the error correction is made with two assumptions; (a) error of shifting
value can be expressed with the first order approximation, (b) the phase distributes uniformly in whole range from - 7
to 7r in a whole-field speckle pattern. Validity of this method is demonstrated through experiments and the result is
compared with former method.
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Fig.1 Numerical calculation of probability density distribution
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Fig.2 Layout of optical setup for the ESPI experiment
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Fig.3 Light intensity changes at three points in the speckle
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of interferograms continuously captured to a computer.
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Fig.7 3-D expression of the height difference.
(a) calculated with the proposed error-correction method.
(b) calculated without the proposed method
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