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Phase Unwrapping Guided by Amplitude of Wavelet Ridge Coefficients
in Wavelet Transform Profilometry

Li Sikun Chen Wenjing Su Xianyu

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

Abstract In order to limit the error tranfer in wavelet transfrom profilometry, we propose an idea that the

1

amplitude values of wavelet transform coefficients at wavelet-ridge position, which has been ignored before, can be

— .

used to guide the phase unwrapping . It means that the wrapped phase located at the pixel with highest amplitude

5

value will be selected as the starting point of the phase unwrapping. and then the pixel with higher amplitude value

will be unwrapped earlier. So the path of phase unwrapping is always along the direction from the pixel with higher
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analysis

amplitude value to the one with lower amplitude value. Because of making full use of the amplitude information of

wavelet coefficients at wavelet-ridge position, the error transfer is limited within local minimum areas during the
process of phase unwrapping . Computer simulation and experimental result verify the proposed idea.
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Fig. 1 Light path in the measurement system
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Fig. 2 Deformed fringe pattern (a) and amplitude of wavelet

coefficients at wavelet-ridge position (b)
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Fig. 3 Phase unwrapping algorithm guided by amplitude of wavelet coefficients at wavelet-ridge position. (a) Step 1,

(b) step 2, (¢) step 3
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Fig. 4 Simulated object (a) and deformed fringe pattern (b) with local shadow
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Fig. 5 Restored object (a) and error distribution (b) using traditional phase unwrapping algorithm with local shadow
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Fig. 6 Amplitude distribution of coefficient at wavelet-ridge position (a), restored object using the phase unwrapping

algorithm guided by amplitude of coefficients at wavelet-ridge position (b) and error distribution (¢) with local shadow
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Fig. 7 Simulated object (a) and deformed fringe pattern (b) with break zones of local fringe
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Fig. 8 Restored object (a) and error distribution (b) using traditional phase unwrapping algorithm with break zones

of local fringe
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Fig. 9 Amplitude distribution of coefficient at wavelet-ridge position (a), restored object using the phase unwrapping algorithm

guided by amplitude of coefficients at wavelet-ridge position (b) and error distribution (¢) with break zones of local fringe
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