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Improvement of filtering processing of nonsubsampled
contourlet transform in speckle stripes

CAO Guoqgiang , LIU Yuting, WANG Linlin
(Engineering Training Studio, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In order to improve the denoising effect and the edge detail protection of traditional multi-scale transform filtering
in the fringe pattern of electronic speckle pattern interferometry ( ESPI), an improved nonsubsampling contourlet transform
(NSCT) filtering algorithm was proposed. Discrete stationary wavelet transform and NSCT model were adopted with nonlinear
diffusion and improved fast non local mean filtering algorithm. The algorithm was applied to the quantitative analysis of simulated
and experimental ESPI fringe pattern filtering results. After theoretical analysis and experimental verification, the results show
that, the minimum speckle index of the algorithm in this paper is 0.41121, 0.38043 and 0. 35362 respectively in simulated and
experimental ESPI fringe pattern. The peak signal-to-noise ratio is the largest. This algorithm improves the ability of denoising
and recovers the details of stripes. The results lay the foundation for the application of multi-scale transform filtering in ESPI fringe
pattern.
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Fig. 1  Filter step image by the algorithm of this article

a—ESPI noise fringe b—SWT approximate image ¢—NSCT low-frequen-
cy image d—NSCT high frequency detail image e—low frequency filter

image f—high frequency filter image g—wavelet image fusion
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Fig.2 Comparison of filtering results of ESPI sparse stripe patterns
a—original image b—noise image c—wavelet filtering image d—curve-

let filtering image ~e—fast fourier transform filtering image f—filtering im-

f

age of this article algorithm

Fig.3 Comparison of filtering results of ESPI dense stripe patterns

a—original image b—noise image c—wavelet filtering image d—curve-
let filtering image ~e—fast fourier transform filtering image f—filtering im-

age of this article algorithm
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Fig.4 Comparison of filter results of experimental ESPI stripe patterns

O, BRI S

a—experimental image b—filtering image of this article algorithm c¢—
curvelet filtering image ~ d—fast Fourier transform filtering image e—wave-

let filtering image
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Table 1 ~ Comparison of parameters Pgy, of simulated ESPI stripe patterns
Pyyr/dB
ESPI stripe
pattern wavelet curvelet fast fourier this article
filtering filtering filtering filtering
Fig.2 7.4213 7.3721 7.1991 11.5070
Fig. 3 6.5590 6.5354 6.5826 8.2018
Table 2 Comparison of I, parameter of simulation and experiment ESPI

stripe patterns

ESPI stripe

pattern wavelet curvelet fast fourier this article
filtering filtering filtering filtering
Fig. 2 0.50293 0.55251 0.41288 0.41121
Fig.3 0.55296 0.58528 0.42824 0.38043
Fig. 4 0.40394 0.36153 0.39584 0.35362
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