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Abstract Based on the model of the spatial coherent optical communication system under the influence of the
atmospheric turbulence and the plane-wave propagation model of aperture averaging, by using of numerical
simulation, under the weak irradiance fluctuation condition the influence of aperture averaging including the
atmospheric turbulence inner scale and outer scale is investigated on the bit-error rate and the optimum receiver
aperture diameter of the coherent optical communication system. The results show that aperture averaging can
decrease the bit-error rate effectively; the improved effect of aperture averaging on the bit-error rate is more obvious
for the higher original SNR, the shorter transmission distance, the longer wavelength, the larger value of the phase
compensation mode J and the receiver aperture diameter which is closer to the optimum value; aperture averaging
affects the optimum value of the receiver aperture diameter, and if the value of the phase compensation mode J is
larger, the influence is more obvious; the bit-error rate and the optimum receiver aperture diameter will increase
with the increase of atmospheric turbulence inner scale and decrease with the decrease of atmospheric turbulence
outer scale. This will provide the necessary theoretical basis for the design of a coherent optical communication
system.
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Fig. 1 Model of a spatial coherent optical communication system under the influence of the atmospheric turbulence
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Fig. 2 Influence of aperture averaging on BER under different transmission distances. (a) BER as a function of

the original SNR 7,; (b) BER as a function of the receiver aperture diameter D
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Fig. 3 Influence of aperture averaging on BER under different wavelength conditions. (a) BER as a function of
the original SNR y,; (b) BER as a function of the receiver aperture diameter D
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Fig. 4 Influence of aperture averaging on BER under different phase compensation modes. (a) BER as a function of

the original SNR y,; (b) BER as a function of the receiver aperture diameter D

0906006-7



2 i

AR T AS W7 R0 2R B8 1Y TR A AN T D)
FLAR P 29 R0 X8 2 48 1 8 3 114 52 W 0 728 T 1 R . 3
Je H TRl AR AL AR T (B I AL 3h 5 22
Il /0N Ty LA - 249 2800 S 250 O ik DN O i 0 ek
N I AN S AR T L LA RO 2R G R A
RLMIE R B A 4T B3RS R B oL fL 12
HAR D A AEWRE v 5 D MHHICR 5K 2

(b)Y ATR] . AN FR R] DA S8 7 ) L A P 28 2500 X 4
W FLAR AR B I AL 9 572 WD Xk A ] 18 R O £ A6
2o B B ALAR - 32350 0 A 132 WA FL AR B A 9 e L {22
INT A B ALAR T B RN I Y S I FL AR AR B B
DUAE » FF EAROL AN S T (E R L 3 P 52 0 B
5 1E 4 Ch) X B i U fL AR AR A IR L EL7E SR 2
.

# 2 NIRRT AME B U A T0 AL AR P 230 i R AL AR AR e (B X L
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averaging under different phase compensation modes
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Fig. 5 Influence of the atmospheric turbulence inner scale on BER. (a) BER as a function of the original

SNRY,; (b) BER as a function of the receiver aperture diameter D
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Fig. 6 Influence of the atmospheric turbulence outer scale on BER. (a) BER as a function of the original SNR v, ;

(b) BER as a function of the receiver aperture diameter D
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