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Inversion Method for Turbulence Profile Based
upon Multi-aperture Scintillation Sensor

NI Zhi-bo'* , HUANG Hong-hua' , HUANG Yin-bo', YUAN Ke-¢' ,RAO Rui-zhong'
(1 Center for Atmospheric Optics ,Anhui Institute of Optics and Fine Mechanics
Chinese Academy of Sciences, He fei 230031, China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract: Based on the theory of multi-aperture scintillation sensor, the contribution of aperture filter
function and spectral response function to weighting function are discussed, respectively. According to
simulation results of scintillation with Hufnagel-Valley 5/7 model included bounding layer, vertical
turbulence profile is inversed with the method of singular value decomposition. The magnitudes of the
vertical inversion results are between and ,and decreases with height increased, which are all in accord with
academic model. Using the measuring results of Shack-Hartman, horizontal turbulence profile is inversed,
the transmission distance of which is 1 km. The magnitudes of horizontal inversion results are between
107" and 107", and the tendency accords the practice condition of experimental site depending on
propagation distance,and accords the ensemble average depending on time.
Key words: Atmospheric optics; Turbulence profile; Multi-aperture scintillation sensor; Inversion;
Weighting function
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