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Abstract

The spot position of the laser beam drifts during turbulent atmospheric transmission, which affects
the application of target tracking and laser communication. In this paper, the power spectrum inver-
sion method and the low-frequency compensation method are used to construct a non-Kolmogorov
turbulent stochastic phase screen with equivalent structural constants, which simulates the turbulent
transmission process of Gaussian beams in non-Kolmogorov flows, and the resulting spot drift is
studied, and a spot drift estimation model based on Bayes’ theorem is proposed. The experimental
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results show that the accuracy of drift estimation decreases with the increase of turbulence inten-
sity and propagation distance. Compared with the moving average model, the average absolute
error of the spot posterior model is smaller, and the estimation accuracy is higher.
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Figure 1. Beam transmission process
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Figure 2. Spot location map
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Table 1. Comparison of MAE values of spot positioning by centroid positioning method and gray center of gravity method
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Figure 3. Drift estimates as a function of turbulence intensity
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Figure 4. 100 centroid scatterplots were randomly sampled at « =3.1

4. o=3.1BREHIHEE 100 DROEUEE

0.04 -
0.03 -
o o

0.02 - <

@© o o
0.01 % O% % © 8 ©

o O OO o O, %
ok 0% 9 © Bﬁgﬁ) & °
E o o °0Q © %)O &0 o
E © °g
-0.01 - P 5 D
o7 0 °p 8

- + 0% o
0.02 o 5 o

OO (0]
-0.03 - o
-0.04 -
0.05 . . . . |

-0.15 -0.1 -0.05 0 0.05 0.1
x/m

Figure 5. 100 centroid scatterplots were randomly sampled at « =3.9
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Figure 8. Visual analysis of model accuracy
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