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Interference Fringe Center Point Extraction Method Based on
Interval Curve Fitting

Zhang Ruifeng, Liu Chang”

School of Microelectronics, Tianjin University, Tianjin 300072, China

Abstract To accurately obtain the center point of interference fringes, a method based on interval curve fitting was
established. According to the gray value distribution of the interference fringe pattern, we first obtain the R value
graph of the interference fringe and perform Gaussian low-pass filtering; then, we remove various noises while
retaining the original {ringe information. Thereafter, we consider the filtered image as a list of pixel values in the
normal direction to obtain a gray distribution curve. Finally, we intercept the image near the peak to perform
segmental curve fitting in the increasing interval and the decreasing interval and obtain the intersection point of the
two curve fitting functions, which is the center point of the interference fringe. Experimental results show
satisfactory curve fitting effect. Compared with the Steger algorithm, the speed of the proposed method is increased
nearly ten times. The proposed method can be used to effectively obtain the center point of interference fringes
according to the gray distribution law of interference fringes with a simple operation, high precision, and anti-
interference characteristics.

Key words measurement; interference displacement measurement; center point extraction; interval fitting;
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Fig. 1 Grayscale distribution of interference fringe. (a) Tangential direction; (b) normal direction
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Fig. 2 Interference fringe patterns. (a) Original image;

(b) R-value image; (c¢) Gaussian filter image
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Fig. 3 Grayscale along normal direction. (a) Original image; (b) after Gaussian filtering
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Fig. 4 Schematic of interval fitting
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Fig. 5 Results of curve fitting. (a) f,(x); (b) f,(x)
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Table 1 Comparison of statistical parameters of three

curve fitting methods

Fitting method SSE RMSE R... R

Gaussian curve fitting 218.7985 3.9533 0.9971 0. 9965

Polynomial curve fitting 1187.9 9.2112 0. 9835 0. 9812

Proposed method 141.458 3.2970 0.9980 0.9976
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Fig. 9 Interference fringe patterns. (a) Image 1; (b) image 2; (c¢) image 3; (d) image 4; (e) image 5
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Table 2 Comparison of average processing time of extracting results by four methods

Average processing time /s

Algorithm
Image 1 Image 2 Image 3 Image 4 Image 5
Gray threshold algorithm™’ 0.8201 0.9554 0.9841 0. 9344 0. 8406
Steger algorithm™* 6. 8448 7.7812 8. 2662 8.6523 7.0884
Gray-gravity algorithm ™ 0. 3250 0. 4390 0. 4006 0. 4305 0.2977
Proposed algorithm 0. 6415 0.7981 0. 7807 0. 8347 0. 6306
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Fig. 10 Known centerline images. (a) Image 6; (b) image 7; (c) image 8; (d) image 9; (e) image 10
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Table 3 RMSE comparison between the extraction results of the four methods and the standard value
RMSE /pixel
Algorithm
Image 6 Image 7 Image 8 Image 9 Image 10

Gray threshold algorithm™ 0. 9840 1.6773 2.5175 1.5126 1. 4967

Steger algorithm™?! 0.0521 0.0642 0. 0489 0. 0562 0.0601
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