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Virtual interferogram-based method for Fourier
transform-based phase analysis
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We propose a novel method to reduce artefactual phase errors inherent to the Fourier transform method
(FTM) in fringe analysis. If the effective diameter of the circular lens is measured over the entire surface,
the fringe image data exhibits a discontinuous intensity distribution at the edge of the effective diameter.
Phases obtained from such fringes via FTM have been observed to exhibit ripple errors at the boundaries
of fringe patterns. Further, such artefactual phase errors have been found to possess certain systematic
relations to the form of the phase, amplitude, and background intensity distributions, which can be
modeled using low-order polynomials, such as Zernike polynomials, in practical scenarios. Based on this
observation, we estimate systematic ripple errors in FTM-generated phases by analyzing a virtual
interferogram that is numerically created for fringe models with known phase, amplitude, and background
intensity distributions. Beginning with a rough initial estimate, the virtual interferogram is sequentially
improved via an iterative algorithm, and the estimated errors are finally subtracted from the experimental
data. Moreover, we present the results of simulations and experiments that demonstrate the validity of the
proposed method.
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