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Experiment of restraint of atmospheric turbulence using diversity

technology based on analysis of offshore laser communication
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Abstract: To evaluate inhibitory effect of diversity transceiver technology on the atmospheric turbulence
in the application of offshore laser communication system, experiment verification scheme of multi-
channel synchronous acquisition of laser spot based on 1550 nm was designed. Extraction of target center
position and target gray statistical of real time image processing system were realized by using terminal
triggered with the FPGA+ multi-core DSP architecture, and then the arrival angle fluctuation variance and
the scintillation index from the laser transmitting terminal to the receiving terminal were obtained. Under
the conditions of equal power, arrival angle fluctuation variance and the scintillation index were compared
between single way transmitting and double way transmitting, double aperture receiving and equivalent
single aperture, and the effect of double aperture receiving was compared under different spans.
Experimental results show that the same transmitting power, the arrival angle fluctuation variance and the

scintillation index are effectively inhibited caused by atmospheric turbulence with dual way transmitting
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compared with single way transmitting; in condition of same reception area, the arrival angle fluctuation

variance and scintillation index is more weak through single aperture receiving compared with double

aperture receiving. In a certain range, double size span exists optimal values.
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Fig.1 Real-time image processing system
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Fig.2 Place and scene of the experiment
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Fig.4 Images of 3 cameras before adjustment
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Fig.5 Images of 3 cameras after adjustment

P& Hp e 18 AT R BE AT 007 R (92.02,110.45),
(51.59,122.78),(115.23, 114.67) , & J5 (4 IE O o7 &
7 (101.55,99.26), (99.79,98.31), (99.83,97.62), %
VRT3 B AHPLR S MOEBEE O X B 1 FiR,
HA 474 1 min PREMTE LA, Sd 2 m BOF
YIJE TG O A B AR E 2%

F 1 FFRERAE LR
Tab.1 Comparison of spot location before and after

adjustment

Before adjustment After adjustment

Caml (92.28,111.02) (101.63,99.37)
Cam2 (51.64,122.49) (99.81,98.60)
Cam3 (115.19,114.78) (99.88,98.07)
Std (32.18,5.84) (1.03,0.65)
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Fig.6 Result of single way transmitting single way receiving

of equal power
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Tab.2 Comparison of diversity receiving results

AOA Scintillation
Diversity span 326 mm 2.13x107" 3.85x107"°
Diversity span 276 mm 1.96x107" 3.53.x107'
Diversity span 226 mm 3.73x1071 5.98x107"°
Diversity span 176 mm 3.96x10™" 6.74%x107'
Equivalent single aperture 5.02x107" 7.21x107"
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