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Adaptive Filter for Unwrapping Noisy Phase Image in
Phase-stepping Interferometry

QIAN Feng WANG Xiang-zhao WANG Xue-feng
Shanghai Institute of Optics and Fine Mechanics The Chinese Academy of Sciences ~ Shanghai 201800

Abstract An adaptive filter for preprocessing wrapped phase image with high noise content has been developed. The window size

of this median filter is adjustable according to its location in the noisy phase image. Phase unwrapping can then be done to recover

the real phase image without the hampering influence of noise

simulation and experimental results used to examine the effectiveness of this adaptive filter are presented.
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especially the noise near the phase jumps. Both numerical



Fig.1 1-D signal a with a noisy point close to the phase jump b

median filter  d filtered with 5-pixel mean filter
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Fig.3 1-D signal a with two noisy point close to the phase jump b filtered with 5-pixel Capanni’s adaptive median filter ¢
filtered with 7-pixel Capanni’ s adaptive median filler ~ d filtered with 9-pixel Capanni’ s adaptive median filter e
filtered with proposed size-adjustable adaptive filter
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Fig.4 a Original phase map b Calculated noisy wrapped phase map ¢ The power spectra of Fig.4 b d  The wrapped
phase map after using 7 x 7 standard median filter e

The wrapped phase map after using 7 x 7 Capanni’ s adaptive

median filter { The wrapped phase map after using proposed size-adjustable adaptive median filter
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Fig.5 a Regions marked by gray color with different scales b Reconstructed phase map ¢ 3-D surface roughness
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Fig.6 Phase-stepping interferometer with typical
Twyman-Green optical configuration Capanni
DPSS  laser-diode-pumped solid-state laser BS beam splitter

PZT piezoelectric transducer
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Fig.7
adaptive filter
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