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Experimental Measurement Method of Atmospheric Coherence Length
Based on Rotated Nonlocal Image

XU Mengxi', XU Huanyu®
(1. College of Rail Transit, Wuxi University;2. College of IOT, Wuxi University , Wuxi 214105, China)

Abstract: Atmospheric coherence length and scintillation index can evaluate atmospheric turbulence and its fluctuation, they have great sig-
nificance in observatory location and laser communication. This paper discusses the structure and implementation of the measurement system
for atmospheric coherence length and scintillation index using differential image motion method and uses nonlocal mean strategy to improve the
centroid calculation process for the collected noisy images. The simulation results show that the accuracy of the method of centroid calculation
using non—local mean weighted method after removing background is higher than that of other centroid calculation methods, especially in the
case of low signal-to—noise ratio. The average error is 0.013, indicating that the method can effectively improve the centroid calculation accura-
cy. The actual measurement results also show that the method can improve the accuracy of atmospheric data measurement and has certain prac-
tical value.
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Fig. 1 The overall structure of measurement system
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Table 1 Accuracy of different centroid calculation methods
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Fig.3 Measurement results of atmospheric coherence length on Au-
gust 21,2023(1)
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Fig.4 Measurement results of scintillation index on August 21,2023
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Fig.5 Measurement results of atmospheric coherence length on Au-
gust 22,2023(2)
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