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Applications of Two-Dimensional Wavelet Transform on Phase
Analysis of Spatial Carrier-Fringe Patterns

Li Sikun Su Xianyu Chen Wenjing
(Department of Opto-Electronic, Sichuan University, Chengduw , Sichuan 610064, China)

Abstract Two-dimensional (2D) wavelet transform is applied to phase analysis of spatial carrier-fringe patterns.
Hilbert transform is firstly performed on carrier-fringe patterns to get the complex signals, in which the phase
information is included. And then two-dimensional wavelet transform is carried out on the signals. Finally, the phase
information demodulated by the height of object can be gotten from the wavelet transform coefficients at the wavelet
ridge position. The result performs better than that of one-dimensional wavelet transform method, especially when
there is much noise in the fringe patterns. Computer simulation and experiments verify the validity of the proposed
method.
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Fig. 1 Schematic diagram of measuring system
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Fig. 2 Tllustration of 2D wavelet transform coefficient
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and its error distribution (c)
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(a) Deformed fringe pattern taken by CCD, (b) phase retrieved by Morlet complex wavelet fransform (CWT)

by 1D Mexican hat method, and (d) phase retrieved by 2D Mexican hat method in the experiment
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of 1D CWT method, (e) phase retrieved by 2D CWT method, (f) error of 2D CWT method
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method, and (¢) phase retrieved by 2D Mexican hat wavelet transform method in the experiment
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