£33 FT1H S S TEAN ) Vol.53,No. 7
2023 4E7 f LASER & INFRARED July,2023

T EH S 1001-5078 (2023 )07-1066-07 - KA ERE OB AK -

TN 4G 48 2R GL iR R AERE S A

Ean FZFE H AL @
(L B TRICER A FAEB BEPT 79:2 710077 2. 4543 I G745 WL 735K 050000)

W E AT KARIMEE T LANA N 4 (optical amplify-and-forward ,OAF) 3t 1 15 By 1% 4
FH, A TRANKRARREDH, KERANRG I, F o LI BT IE & 0 B3 T, KX
HFHAE K 4F 7% A #5 (Erbium Droped Fiber Amplifier, EDFA ) F1 %, % %% [R % 2% (optical hard-limiter,
OHL) £ &t T ANLF &, Bl i R A & 2 KP4 fr Ao By N % #ir it (single input multiple output,
SIMO) 3 A #H2 (g P Bk P R K, A2 2T I A5 A A0 8 M B ( Gamma-Gamma ) i 42 2L R, 4+
MTHMRE FHES KA KRTARTFemESFHRBELEENT W, FEERELN, TA
WL OAF R4 ¥ DUA MR ERTIE BRGNS TR RGE e, YR X P, =19 dBm, H{E )
P, = -31 dBm,N =3 B, b & # A 47 0.8 ~ 1.2 mrad, R I f 3 %\ 7 45° ] BF, 7 DAZE 6 km By o
HEGFREI0RGRDEMHE,

KER:GOLRE ; TAN; 2P KA m ;7RG E

i E 4325 : TN929. 12 ERARIRED : A DOI:10.3969/j. issn. 1001-5078. 2023.07. 013

BER analysis of UAYV all-optical relay
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(1. School of Information and Navigation, Air Force Engineering University, Xi’an 710077 , China;
2. Shijiazhuang Flight College of PLA Air Force,Shijiazhuang 050000, China)

Abstract ; In this paper,the bit error rate performance of UAV all-optical relay laser communication system under atmos-
pheric turbulence channel is studied. In order to reduce the influence of atmospheric turbulence ,improve the bit error rate
performance of the system,and realize the long-distance data transmission,a two-hop relay mode based on a combination of
Erbium Droped Fiber Amplifier( EDFA)and optical hard-limiter( OHL)is adopted for UAV platform with both high-altitude
horizontal transmission and single input multiple output ( SIMO ) technology for ramped transmission. Besides, based on a
normal distribution and double gamma turbulence model, the effects of pointing error, relay distance, zenith angle , beam
scatter angleand platform height on BER performance are analyzed. Simulation results show that UAV OAF system can ef-
fectively improve the BER error rate performance of data transmission over long distance. When the transmitting power =
19dBm, threshold power = —31 dBm,N =3 the optimal divergence angle is 0. 8 ~ 1.2 mrad,and zenith angle is controlled
within 45° 10 ™ system BER performance can be obtained in 6km relay system.
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Fig. 1 The Schematic diagram of UAV relay laser communication
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Fig. 2 The system diagram of UAV relay laser
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