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Influence of atmospheric turbulence on BER
of laser communication system
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(1. No. 63889 Unit of the PLA , Mengzhou 454750, China;2. No. 63893 Unit of the PLA, LuoYang 471003, China)

Abstract : Based on Kolmogorov and Rytov's theory model and considering the effect of turbulence intensity on the
performance of free space laser communication, a modified theory model used to depict the bit error rate (BER) in
both weak and medium turbulence conditions is obtained,the influence of turbulent intensity and wavelength on BER
in communication system is also simulated. It is shown that in medium turbulence field, the influence of BER is very
obvious compared with weak turbulence. The system BER increases rapidly with the increase of the propagation dis-
tance and trends to saturation. With system’s BER below 10 ~°  the effective communication range in the weak atmos-
phere turbulence will be greater than that in the medium turbulence regime. Under a certain intensity of turbulence the
longer the wavelength is adopted, the better the system performance is. The analytical results can be used to improve
the performance of laser communication system.
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Fig. 1 the log-amplitude variance and log-intensity fluctuations versus the propagation distance
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Fig.2 BER curves for propagation distance with various

atmospheric turbulence intensity

Pl 3 AR TR € = 1.0 x 107" m ™"
I, AR AR TR 5 Bl e o ) AP S 2R
N NIt SO S TS A DRV R 4N S
R X R A 23 B 52 WA/ SR R B A0
AT DA S B AT 2R G ) RS 3, S AR i e s . 91
Ui ARSI X, BOLUR D 1550 nm WA 2 AL
B %124 2500 m, [fij 780 nm A2 1400 m, [H L,
TE S PRFOGIEAR e Gl A RO T 2

%41 %
4 :
C2=1.0X 1075 w23 |/
——=C2=5.0x 10 woe |i  F
3 ——ci=1.0x10 woe %;;i“

log-intensity fluctuations
oV}

0 1000 2000 3000 4000 5000
propagation distance/m

(b) X FoR B AR

10°

104 |-

1078 bt A S

BER

108 b {o...

: I : : ——A=1550 nm|
. : 3
10710} r}, 10 B

T i |=——A=780 nm
it

107|7 | 1 L
2000 3000 4000 5000

propagation distance/m
B3 REIA AT, BRA 5 B A i I g 2 LA
Fig.3 BER curves for propagation distance with various wavelength
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