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Abstract

A method based on the application of digital image-processing in interference fringes spacing
testing has been described in the paper. Through the CCD camera, the interference fringes are
captured. Then two image-processing operations, binaryzation and thinning processing, are used
to withdraw the center grain. While the Hough transform is applied to the obtained center grain
image, the distance between any adjacent fringes is calculated according to the position coordi-
nates of peak values in the parameter space. Compared with the Fourier transform method (FTM),
the proposed method has a good applied prospect, and can be suitable to the occasion with equi-
distant or non-equidistant fringes. Simulation and experiment are given and show this method is
feasibility and effectiveness.
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Figure 1. Optical setup of wedge interference
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Figure 2. (a) Straight fringes image to be tested; (b) Binarization result; (c) Hilditch
Thinning
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Figure 3. Illustration of Hough transform. (a) image space; (b) parameter

space
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Figure 4. Hough transform result
E4. HoughZs #4558

Figure 5. (a) Fringes image added Gaussian
noise; (b) Centre line of noise fringes; (c) Hough
transform result
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Figure 6. Simulated image added Bayer noise
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Table 1. Testing results and errors for any two adjacent fringes (unit: pixel)

=1 EEREMELEENNEERSREBRM: &F)

(¥ 75 1 2 3 4 5 6
IR E 36 36 36 36 36 36
bUREREN 35.99 36.00 36.01 35.99 36.00 36.01

W2 -0.01 0 0.01 -0.01 0 0.01

S AR, SRR, MEREE + 001 G22I, XU A 77k A R AT ) 5
5. &

ARSI TR, AT B R AL BEBOR B - B AR SURN B A I &2+ wl AT A, T HLASCHR H A ]
BACFTEN R RS WESRPEL . 55, TRBEFLNREHEE. K072 5
REEREOL, AN ECHIRIERRIE, e R Ml PUMFS R85 TT i, IEA R 2k LRI Y
M o

e HE

2K B AR 42(51765054), N5 HIA X B AR5 4:(2015MS0616, 2016MS0620), M5+ T
K2R 2R 7 5 H (X201703).

SE3Hk (References)

[1] Rajshekhar, G. and Rastogi, P. (2012) Fringe Analysis: Premise and Perspectives. Optics Laser in Engineering, 50,
3-10. https://doi.org/10.1016/j.optlaseng.2012.04.006

[2] Wang, D., Yang, Y., Chen, C. and Zhuo, Y. (2011) Point Diffraction Interferometer with Adjustable Fringe Contrast
for Testing Spherical Surfaces. Applied Optics, 50, 2342-2348. https://doi.org/10.1364/A0.50.002342

[81 fVENE, R, $Ee FRT IEIE SR T AR SURANE FER) — A (57 (], 30T R4k B AR hR, 1999,
26(4): 334-338

[4] SunD.Y., Wu, X.J. and Zhou G.X. (1999) A Method for Improving Precision in Determining Interference Fringe Fre-
quence with FFT. Journal of Liaoning University (Natural Science Edition), 26, 334-338.

[5] Donald, J., Bone, H.A., Bachor, R. and Sandeman, J. (1986) Fringe-Pattern Analysis Using a 2-D Fourier Transform.
Applied Optics, 25, 1653-1660. https://doi.org/10.1364/A0.25.001653

DOI: 10.12677/0e.2017.74016 115 HEHT


https://doi.org/10.12677/oe.2017.74016
https://doi.org/10.1016/j.optlaseng.2012.04.006
https://doi.org/10.1364/AO.50.002342
https://doi.org/10.1364/AO.25.001653

rbels &%

[6] Harnoy, S. and Nguyen, T.Q. (2008) LCD Motion Blur Reduction: A Signal Processing Approach. IEEE Transactions
on Image Processing, 17, 117-125. https://doi.org/10.1109/T1P.2007.914152

[7] 420, Genzs, WM. BT ALUNTHENL B 3R] Je 5 HEIR, 2007, 5(1): 64- 67.

[8] Tian, Q., Zhang, X., Ma, Q. and Ge, B. (2016) Utilizing Polygon Segmentation Technique to Extract and Optimize
Light Stripe Centerline in Line-Structured Laser 3D Scanner. Pattern recognition, 55, 100-113.
https://doi.org/10.1016/j.patcog.2016.02.008

[91 BREGEL, BRISH. TUb&80h QLRI S AR 2], Wolkdk &, 2005, 26(5): 40-41.

[10] Nicola, S.D. et al. (1999) Interferometric Method for Testing Focal Lengths Using a Digital Fourier Transform. Pro-
ceedings of SPIE, 3739, 335-340. https://doi.org/10.1117/12.360163

[11] Lei, H., Qian, K., Bing, P. and Asundi, A.K. (2010) Comparison of Fourier transform, windowed Fourier Transform,
and Wavelet Transform Methods for Phase Extraction from a Single Fringe Pattern in Fringe Projection Profilometry.
Optics and Lasers in Engineering, 48, 141-148. https://doi.org/10.1016/j.optlaseng.2009.04.003

[12] #2757, Ft—#. FT Hough A8k KR HLES AL SR [T]. WL K 27274k, 2004, 5(6): 663-667

[13] M, PRk, Do, v EHGAL T EORAE T i8G5 & iR []. (X {CR#R, 2003, 24(4): 56-
61.

Hans )X
PR RN R

1. FTFF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THBIRMELERE: [ISSN], HAHITI ISSN: 2164-5450, RIw] 7
2. FTFFHIPIE T http://enki.net/
A EBRSCERAEE” HEN, BINSCERRE, BIRT i

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : oe@hanspub.org

DOI: 10.12677/0e.2017.74016 116 HEHT


https://doi.org/10.12677/oe.2017.74016
https://doi.org/10.1109/TIP.2007.914152
https://doi.org/10.1016/j.patcog.2016.02.008
https://doi.org/10.1117/12.360163
https://doi.org/10.1016/j.optlaseng.2009.04.003
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:oe@hanspub.org

	Application of Image-Processing on Spacing Testing of Straight Fringes
	Abstract
	Keywords
	数字图像处理技术在直条纹间距测量中的应用
	摘  要
	关键词
	1. 引言
	2. 劈尖干涉测量原理
	3. 直条纹图像处理
	3.1. 条纹中心线提取
	3.2. 条纹间距计算

	4. 方法的性能测试
	5. 结论
	基金项目
	参考文献 (References)

