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Denoising of Eelectronic Speckle Interferogram

Based on Improved Spin Filtering
Jia Dagong Ma Caibin Wu Ligiang Zhang Hongxia Zhang Yimo
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College of Precision Instrument and Opto-Electronics Engineering . Tianjin University, Tianjin 300072, China)

Abstract Speckle noise is inevitably involved in fringe pattern in electronic speckle pattern interferometry (ESPD) ,
removing the noise is an important issue in ESPI. By exploiting the directionality of speckle pattern, an improved
spin filtering is presented: four fuzzy directional windows in the field of current point are defined. so as to turn the
determination of accurate one-dimensional directional window is turned into the determination of fuzzy directional
window, and then the adaptive weighted mean filtering is applied instead of traditional median filtering is applied as
denoising in the determined direction. The performance of the improved spin filtering is analyzed by using both
computer-simulated fringes and experimental fringe. Bilateral filtering, wavelet subband removal method are
introduced for making a comparison and validation in the image processing effect. The experimental results show that
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the proposed method is effective in noise removal and edge preservation for ESPI images.
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Fig. 2 Comparison of denoising result. (a) Simulated noiseless fringe pattern; (b) noisy fringe pattern; (c) original spin

filtering (7 pixel X7 pixel) three times; (d) improved spin filtering (7 pixel X 7 pixel) three times; (e) improved spin

filtering (9 pixel X9 pixel) two times; (f) bilateral filtering (7 pixel X7 pixel) two times; (g),(h) wavelet subband

removal method with two and three levels
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Fig. 3 Comparison of denoising result. (a) Original fringe pattern; (b) original spin filtering result (7 pixel X7 pixeD) four

times; (¢) improved spin filtering result (7 pixel X 7 pixel) four times; (d) improved spin filtering (9 pixel X9 pixel)

three times; (e) bilateral filtering (7 pixel X 7 pixel) three times; (f) three-level wavelet subband removal method
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Table 1 Parameter comparison of simulated fringe pattern denoising result

Original window

Improved window

Fig. 2(o) AWME mean filtering Fig. 2(d) Fig.2(e) Fig.2(f) Fig.2(g) Fig.2(h)
Fidelity 0.9832 0.9879 0.9890 0.9899 0.9913 0.9672 0.9951 0.9769
Is 0.3790 0.3351 0.2964 0.2094 0.2236 0.2113 0.4067 0.0161
F 2 X 3(a) B AR BUE R A R W S B
Table 2 Parameter comparison of experimental fringe pattern denoising result
Original window Improved window
Fig. 3(b) Fig.3(c) Fig.3(d) Fig.3(e) Fig.3(D
AWMF mean filtering
Rpsy 19. 2522 19.2973 20.9038 21.0137  20.9655 18.8268  19.0090
Is 0.0824 0. 0680 0. 0430 0.0338 0.0324 0.0313 0.0625
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