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Abstract: Eoeg

The accurate estimation of center coordinates and radius of Fabry-Perot Interferometer (FPI) interference fringes
can retrieve an accurate wind velocity of the middle and upper atmosphere. In this paper, a new method is
proposed for the center coordinates and radius estimation of non-closed interference fringes of FPI. After
denoising processing of the fringe intensity including mean filtering and adaptive filtering, cross sections are taken
with the pole at the center of the interference fringes. Interference fringe peak coordinates are acquired
according to the Gauss distribution of fringe intensity. Then, new center coordinates and radius are estimated by
using circle fitting with the least square method. Finally, center coordinate and radius can be calculated through
the iterative operation. The new method was applied to Fabry-Perot interferometer data processing for wind
velocity estimation of the middle and upper atmosphere. Wind velocity retrievals are 96.9537 m/s (actual wind
velocity~100 m/s) and 7.528.2 m/s (actual wind velocity ~10 m/s). Compared with actual values, the retrieval
values are lower by 2.977 m/s and 2.465 m/s respectively. Relative errors are -2.98% and -24.67% respectively,
which suggests a tentatively reliable and practicable method of circle center and radius estimation for wind
velocity retrieval of upper atmosphere (from scores of meters to hundreds meters per second).
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