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Fig. 2 The received opticalspectrum of the signal after 100 m transmission under different atmospheric attenuation condition (The
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Fig. 3 The received opticalspectrum of the signal after 300m transmission under different atmospheric attenuation condition (The first

graph is the optical spectrum of thetransmitted signal)

SRS B 1.9 x 107% F1 2.5 x 1074 /)
YIS KA RE WA 0 10 dB/km, 1 I 328 B 2243 531l oy
2.5 x 107* A1 3.2 x 10~4; Hh iy i KA A 30
dB/km, IS RSG5 70h 5.0 x 107* F1 7.9 x 1074
Z5 50 RN KA AL N 250 dB/km, b5 %
B i1, 2 Ff OFDM 15 5 (R I 24351 6.3 x 1072 FlI
0.31. LA AT LRSS, IEB T 16QAM-OFDM {55
(KRN AR 24K T 16PSK-OFDM 155 5.

R AT FBCH O R A7 5 AL e P ) A 5 i
HARRI A k5 plokis s Al TR AE . WK 4(a)
PR, W R AR S R e Wi de D, 22 /ANl &
Rov 55 50 AT B Jo B (RS M M IR AR K o Wi KI5 3
FERBEAR N, JR 38 AT AE 2 S (A W BE S0 ATl 16 a3
FOEFESIRT 16 B TEFES, B2 e iR &, Hor A
PN, R KS . W RN, 2
SEYEHRIK RE R R DU R RIOT, o AR 5 AL i

[ —=—16QAM 100 m (@)
—e—16PSK 100 m Pal
~IF 4 16QAM 300 m N
~v--16PSK 300 m O/
% o (b):vf . . | : LB R =
B -3 ia) L b : IR R '.’:%* - 16QAM 300 m
o0 ! HE S | , s oo slu ajve | -
< R : AR AR anY ..
—4} E ' : S ‘.. < 16PSK 300 m
! ' P i b i e el -
: ; -....c.:-...::a:l6QAM100m
_5‘ : QI'Q‘-CO‘Q“ ..n u!i%g
R L L 6PSK 100 m
—6 1 1 1 ] 1 | “ain® | e in® | *ale? | Tage®
—25 25 75 125 175 225 275 @ ® © (@@

Attenuation (dB-km™!)

K4 BEECH 100 m A1 300 m i 2 R0 KA WAE SR ISR PR R

Fig. 4 Relationship between different atmospheric attenuation values and bit error rate with 100 m and 300 m distances
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Abstract: Free space optical (FSO) is a kind of broadband wireless access technology with great development prospects. However, the
influence of complex weather conditions on FSO communication system should be considered in practical application. A free space
wireless optical access system was built by simulation. The orthogonal frequency division multiplexing (OFDM) signals which were
generated by using sixteen hexadecimal quadrature amplitude mapping (16QAM) and sixteen hexadecimal phase shift keying (16PSK)
mapping transmitted with 100m and 300m distance under five weather conditions (sunny, light rain, moderate rain, snow, fog). By
analyzing optical spectrum diagrams, constellation diagrams and bit error rate (BER) characteristics of the received signal, it was proved
that under sunny weather conditions, the convergence characteristics of constellation diagram was better, and the BER was as low as
2.5 x 107°. On the rainy day, the system receiver performance was deteriorated by the influence of rain attenuation. Under snow or
foggy weather conditions, the simulation system could still maintain short distance communication. In free space wireless optical access
systems, the communication performance of 16QAM-OFDM signals was better than 16PSK-OFDM signals.

Keywords: free space optical (FSO) communication; complex weather; orthogonal frequency division multiplexing (OFDM); constel-

lation diagram; bit error rate (BER)
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