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Abstract Atmospheric turbulence and the weather conditions are bound to affect the quality of optical signal
in wireless optical communication, increase the system error rate and reduce the communication distance. 16
binary phase shift keying (16PSK) subcarrier modulation block in wireless optical communication system is
designed based field programmable gate array (FPGA) and AD9788. Subcarrier modulated wireless optical
communication system is established, and communication experiments are performed under four weather
conditions (cloudy, sunny, rainy, snowy). The constellation diagram, error rate, eye diagram and the power
spectrum on different weathers are analyzed and contrasted at the receiver. The phase convergent information
in cloudy is better than other weathers, and the bit error rate is about 2.9x 10" °, while phase information is
dispersive in snowy. Power spectrum curve has the largest power at the carrier frequency under four kinds of
weather, and the spectrum curves under cloudy and light rain weathers are smoother and less jitter. The
experimental results prove that the wireless optical communication on subcarrier 16PSK modulation is feasible
to realize point to point communication.
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Fig.1 Block diagram of 16PSK modulation and demodulation system
16PSK ¥ il & F B &7 ] 4 F2 11 [ 51 (FPGA)SE BH o 7 FPGA H = Az [ 52 416 20 i — 88 o1 )3 510 A5 3, 4R ) i
TS T 4, 35 S0 44 LU R 36 4 g — A5 50, T 6 B A 05 o0 1F AT B e Tl W Jf, JFC v g — 2 A5 e e R OE
2 S0 Q R ) AH S % 1, AR A Q [ S0 R I B Al e R B AR R 0 16 A HHAY @, L PR Q I (B AN 1 K

Pl 2 S i i) 28 D 4 o A5

Fig.2 Subcarrier modulation module on transmitting terminal
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Fig.3 Principle diagram of system experiment
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Fig.4 Diagram of 16PSK modulated communication system
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Table 1 Time and weather conditions of collecting data

Time Amount of precipitation in snowfall /mm Weather
2013-8-26 T 17:40 0 Cloudy
2013-7-28 T 08:30 8.2 Light rain
2013-7-22T 14:30 24.7 Moderate rain
2014-1-16 T 13:20 2.2 Light snow
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Fig.6 Signal constellation diagrams under different weather conditions
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Fig.9 Diagrams of spectral estimation under different weather conditions
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