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A New Wavelet Transform Method for Optical Carrier-Fringe Pattern
Phase Reconstruction

Li Sikun Su Xianyu Chen Wenjing

(School of Electronics and Information Engineering, Sichuan University, Chengdu ., Sichuan 610064, China)

Abstract In order to get a well reliability parameter, a new daughter wavelet for phase reconstruction of optical
carrier-fringe pattern was proposed. The phase of the fringe pattern can be reconstructed from the ridge of the
wavelet transform by employing this new daughter wavelet. The modulus of the new wavelet transform coefficients
include both the modulation information and fringe density information, which can be treated as a well reliability
parameter representing the phase reconstruction. Rigorous mathematical demonstration of this method was given.
Theoretical demonstration shows that the modulus can be treated as a reliability parameter of the phase
reconstruction. Computer simulation and experiment verify the feasibility of the proposed method.
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Fig.1 (a) Simulated fringe pattern, (b) modulated phase,

(¢) deformed fringe pattern
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Fig. 2 (a) Modulus and (b) wrapped phase of the WT coefficients, (c¢) phase reconstructed
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Fig. 3 (a) Modulus of the WT coefficients at the

ridge position, (b) error of phase reconstructed
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Fig. 4 Real deformed fringe pattern (a), modulus of WT coefficients at the ridge position calculated utilizing the new

daughter wavelet (b) and the conventional daughter wavelet (¢),(d) and (e) are the unwrapped phase guided

by (b) and (c¢), respectively, ({) unwrapped phase by line
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