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Abstract For quantitative evaluation problems of the influence of the atmospheric turbulence on offshore laser
communication, an approach of measurement of the atmospheric refraction structure constant is proposed based
on acquisition and synchronization of 850 nm and 1550 nm band of the laser. Using real-time image processing
system field programmable gate array (FPGA) and multi—core digital signal processor (DSP) architecture to realize
extraction of target center position and statistics of target gray, the angle of arrival fluctuation variance and the
scintillation index are obtained. The dual-band results are calculated by the classic model to obtain the atmospheric
structure constant of refractive index and then the obtained results of dual-band under the same condition are
compared, and the parameters of the corresponding model are revised, so that the atmospheric refractive index
structure constant is calculated to be relatively stable and reliable. Experimental results show that using the
improved model to calculate the atmospheric refractive index structure constant, the similarity of results is not less
than 80%, and the important parameters can be used as a quantitative assessment of the influence of the atmospheric
turbulence on offshore laser communication.
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Table 1 Result of the fitted ratio

Time t/s a, a, a, a, a, ag b, b, b, b,
00:00:53~ 53~ 6.34x -2.78% 4.08x -2.07% 2.77% 2.26% -4.03x  -1.04x 2.77% 1.13%
00:30:52 1852 107" 10" 107" 107 107 10° " 107 107 10°
04:00:29~ 14429~ 2.19% —-1.75% 5.57x% -8.87x% 7.04x -2.23x  =2.90x 1.32x -2.02% 1.04x
04:30:28 16228 107" 107" 10° 107 10° 107 " 107 107 10°
08:01:02~ 28862~ 1.82x -2.67% 1.57x -4.60% 6.74x -3.95x  -2.50x  -1.83x  —4.21x 3.84x%
08:31:01 30661 107" 10" 107 107 10" 107 " 107 10™ 10°
12:00:15~ 43215~ 1.56x -3.43x% 3.02x -1.33% 2.92x -2.58x  =3.77x  —4.80x 2.03% -2.85x%
12:30:14 45014 107 o™ 10° 10" 10° 107 10" 107 107 10”
16:00:47~ 57647~ -6.25x  -1.82x  -2.13X% 1.25% -3.64x 4.26x -1.69% 2.97% -1.74% 3.41x%
16:30:46 59446 107" 0™ 107 10' 107 107 10" 10° 10" 107
20:00:32~ 72032~ 3.96% —-1.45x% 2.12x% -1.53% 5.68% -8.32x  -2.13x 4.58% -3.28x% 7.82%
20:30:31 73831 107" 107" 107 10" 107 107 107" 107 107 10°
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Table 2 Comparison of C? by dual-band
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2 40.40%:54.55% 81.24%:89.03%
3 32.21%:50.90% 80.26%:86.13%
4 37.07%:53.44% 80.28%:85.37%
5 35.07%;67.37% 82.92%:88.22%
6 47.88%:52.26% 82.19%:89.76%
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Fig.7 Results calculated by improved formula
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