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ESPI Image Denoising and Edge Extraction
Based on Wavelet Transform
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Abstract: The high noise of ESPI(Electronic Speckle Pattern Interferometry) fringe pattern leads to
the low ratio of signal-to-noise, there are some drawbacks of common image filtering method used in
the speckle interferometry fringe pattern. According to the characteristics of speckle fringe pattern,
the iterative filtering method based on adaptive filter and wavelet transform was established. On the
basis of speckle fringe image pretreatment, the different wavelet functions, decomposition levels and
threshold were chosen to achieve the different filtering effect. The repeated experiments proved
that the iterative filter effect is the best when the threshold is 0. 15~0. 3 and wavelet function with
the 4 layer decomposition, and then the image binarization and edge detection was carried out using
Sobel operator, finally the marginal distribution of ESPI fringe pattern was obtained. The experi-
ment results indicate that the method is able to achieve a good effect in the respect of speckle noise
removal and edge preservation during the process.
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Fig. 1 Result of fringe image pretreatment. (a)Original

ESPI pattern; (b) Pattern of gray correction and

linear enhancement.
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Fig.2 Flowchart of wavelet filter
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(b) Coiflet /N% FR#; (¢) Daubechies /N K% (D

Dmeyer /NF FR%; (e) Reverse Bior /N % () Symlets /N BREL.

Fig. 3

ITterative filtering results of different wavelet. (a)Biorthogonal wavelet; (b) Coiflet wavelet; (¢) Daubechies wave-

let; (d) Dmeyer wavelet; (e) Reverse Bior wavelet; (f) Symlets wavelet.
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Fig. 4 Results of image edge extraction. (a)Biorthogonal wavelet; (b) Coiflet wavelet; (¢c) Daubechies wavelet; (d)

Dmeyer wavelet; (e) Reverse Bior wavelet; (f) Symlets wavelet.
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Fig.5 Flowchart of image processing
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