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Dual-Frequency Crossed Fringe for Phase Measuring Deflectometry

Liu Yuankun' Evelyn Olesch® Yang Zheng® Gerd Hausler’ Su Xianyu'
'Opto—Electronic Department, Sichuan University, Chengdu, Sichuan 610065, China

*Institute of Optics, Information and Photonics, University of Erlangen—Nuremberg, Evlangen 91058, Germany

Abstract Phase measuring deflectometry (PMD) needs the two components of the local surface gradient via a
sequence of two orthogonal sinusoidal fringe patterns that have to be displayed and captured separately. A novel
phase—shift technique by using the cross fringe pattern is introduced, in which a one—-dimensional N-phase shift
allows for the acquisition of the two orthogonal phases, with only N exposures instead of 2N exposures. Therefore,
it makes PMD possible be implemented by a one-dimensional translation of the fringe pattern, instead of the
common two—dimensional translation, which will be quite useful for certain applications.
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Fig.2 Virtual movement of the cross fringe pattern for a five—phase—shift
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Fig.3 (a) Captured fringe image; (b) reconstructed shape
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Fig.4 (a) Horizontal phase; (b) vertical phase; (¢) horizontal unwrapped phase; (d) vertical unwrapped phase
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Fig.5 Calculated gradients. (a) Slope at y direction; (b) slope at x direction
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Fig.6 Repeatability errors. (a) Standard PMD; (b) cross fringe PMD with one—dimensional phase shift;

(c) cross fringe PMD with two—dimensional phase shift
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Number of exposures 6 10

Standard PMD 11.9 9.4

Cross fringe PMD with one—dimensional phase—shift 15.8 11.1
Cross fringe PMD with two— dimensional phase—shift 24.5 18.7
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