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Fig. 1 (a) Layout of sub-apertures; (b) Beam position at the entrance pupil of lens
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Fig. 4 Flowchart of the algorithm for calculating

fringe angle based on Fourier transform
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Fig. 5 (a) Fourier forward transform; (b) Diagonal transform; (c¢) Binary image

; (d) Contour and centroid map
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Fig. 6 Maps for reasonable threshold range of simulation data and experimental data
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Fig. 7 Camera not rotate. (a) Fringe from experiment; (b) The contrast curve along the normal direction of the fringe
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Fig. 8 Camera rotate. (a) Fringe from experiment; (b) Contrast curve along the normal direction of the fringe
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A Method for Calculating the Angle of Interference Fringes Based on

Fourier Transform and Threshold Traversal of Binary Image

Wang Chaoyan, Chen Xinyang, Zheng Lixin, Li Kexin, Cai Jianging, Ding Yuanyuan

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China, Email; superyan@ shao.ac.cn)

Abstract; Eliminating the relative Optical Path Difference ( OPD) between two of sub-apertures in

synthetic aperture telescope is a precondition for high resolution image. The fringe detection method is effective

to decrease the relative OPD. The fringe angle depends on the position distribution of sub-aperture. The precise

angle of fringe is an essential prerequisite for taking line sample along the normal direction. And then, on the

basis of the maximum contrast value, the position corresponding to the minimum OPD between two of sub-

aperture can be obtained. Here, a method for calculating the angle of interference fringes based on Fourier

transform and threshold traversal of binary image is proposed. Firstly, the basic principle of the algorithm is

introduced. Secondly, the data for fringe angle of 43 degrees as the simulation data to test this algorithm, the

result of 43. 007 8 degree is obtained. The value of error is 0.018% compared with theoretical simulation

value. In the end, contrast curves from two cases of rotating camera and not rotating camera are compared. It is

more benefit to get the accurate minimum OPD by the method of rotating camera to make the fringe along the

longitudinal axis of camera according to the angle of fringe.

Key words: Fourier Transform; Threshold; Interference fringe; Fringe angle; Optical path difference



