% 45 K% 7 Ik AR 2016 4 7 A
Vol.45 No.7 Infrared and Laser Engineering Jul. 2016

B = EXEE P 1HET OFDM RSt 8E 5 4
E oK ML &L e R

(LLaREILEXRF THBERABSARELEEST, ZALAIIT %5 RE 150001 ;
2. YRS EFR L IRFR, T AN 310018)

 E. L6 EXHH LA (OFDM) # Kfetd TR e94L 4, A7 T 48T OFDM B W 2 14 Aid 43
(FSO) % ety iR Pk 4k, % & T OFDM Bt 44 7 X, yl&ak%r/\%iﬁ%%mﬂrri b4y % m ., £ Gamma-
Gamma K A% A T , 00N F AR EFH BT LD ENABEZIET AR EH A%
WREAPE LT R, ERAME EFTEAARFTROMNSAEAX, HASREAW, AT
XM T OFDM FSO % %t 7T VABIF 3 S IR K A iz i, 2 38 P i A U T ,QAM e 5 X T A 4
iR A PR I BAK T PSK 77 X, /2 30 R T X AL B R B, SIS A w5 -2 3 dm | R SRR AT 5
F g, B ERR A P T v i AR R AR B R R AR

K. AwEMkiBiE; 49T OFDM; #45%; PFHBkLTE

FESFES . TNO20.12  XEkiREHEF: A DOI: 10.3783/IRLA201645.0722003

Performance analysis of coherent OFDM system in free space
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Abstract: Combining the advantages of OFDM technology with the coherent detection, the bit error rate
(BER) performance of coherent OFDM FSO system was studied, and the influence of OFDM mapping
mode and mapping order on the symbol error of the system was taken into account. In Gamma-Gamma
atmospheric turbulence channel model, the bit error performance of three cases of weak, moderate and
strong turbulence were taken into consideration separately from the perspective of the average signal-to-
noise ratio and the required average received optical power. On this basis, the closed form expression of
the symbol error rate was deduced. Simulation results show that the coherent detection OFDM FSO
system can better overcome the effects of atmospheric turbulence, in weak and moderate turbulence, the
system BER performance with QAM mapping mode is obviously better than that of PSK mapping mode,
however, under the strong turbulence the advantage is not very obvious. In addition, with the increase of
mapping order, system symbol error rate increases, so in practice it can improve the system BER
performance by reducing the number of mapping order.
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Fig.1 Block diagram of the coherent OFDM system over FSO links with Gamma—Gamma channel
SR pape A S 5 fRe b 5 AL e E M A
558 & S K& (TA) KT B R AFiE e H 2% 2 W i Ty N R GE I ARX I [ BE 5 R N 4%

TEAE WO | R R 2R (RA) 27 %%45( e W
SO R FAR I 7 2, A 1 s RS 915

BRIRN E (0)=E.(D+E, (), JEH 28 10 i 1 01 5 Hiy

Wi Leoc E (1), UEHS W0 B SR LU | % 1K A
B OEIR RIS, 15 B R SOEIR AR 206
LT 20 7 758380 ) £ 2 L

i(H)=2R\/PyP, I(1)cos(wt+@i—@1) (6)
X wp=wg—wp FH Py FT PS5 R AE SRR
SURIR RO T2 | T 1 U T U 1A P
S ST 5 25 0 7 9 B, ) 20 8 £
AR S PP 125 30 P P BT A 30 25 AR
i1 2 2 (7) T 1 2 491 12 54045 T 1 S5 0 R 385 1
25 B, W OFDM {35 Mo Bl 72 2 & ST
R AR T AT A U TR W 1 1F 5
A 45 A T3 IR SR A5 43 B8 ok, I
AT A £

2 PERESTHR

i¢§§'ﬁ%)’§¥ﬁ%”ﬁétbxﬁ%%lﬁﬁ%iﬁﬁ%
lEﬂ*ﬁ?)‘ﬁﬁiF? L IO R AR 45 i 2 O B
A UE B A, RGN

M):qu(P()+PL)R2+4KhTsysR (7)
K. g MEFEME; p HEEMZRHENECR K,

M
E’J iiet]

AR, AF I AT LLR R

ARP,P (1) @)
ZqP(P()+PL)R2+4<KbTSy§R

WH, AT R MR A RR AR
ARl {5 e L IR B RN S AR . PRIk, 25 PR T

SNR=

P i SNR=2PL 4y 2Ps ji) NR=yP, #53F i)
ap ap
QAM Wit X R FIRT RN .

P psx=erfc ( \/ y[ N(%;IB D sm—) 9)

K. T 25 OFDM W45 JA W ;B Rl 9 s N BT 23k
WAEGM RSB R, BT 0 (V2 o=
0.5erfc(a), £ Gamma—Gamma 15 18 H 19 F iR 55 5
Rl LLERN .

Poown= | PE(DAI (10)

FIFH A~ 28 ML) Meijer G bR BUUYK, (X)—f
20 {’ﬁf erfe(Vx )=— L xG [l ],
0.2 | 4, vi2,—v/2 \/— 0.2 X 0, z Iy T

(). (3). 9 Az 0y, WIAE Sk 2 4301 OFDM -
FSO RS )R 55 R A & AN .

pesis
TN [(B) A Z WG,

P o=

0722003-3



aoh gk T2

www.irla.cn

% 45 %

% 7
[ 2uy1B TR ]
N(M_l)(aB)z 0,0.5
P _ 2a+ﬁ—3 G2,4.
S.PSK— Tr3/2r(a)F(B) ~ wiG;,
2aysin(w/MTB 7T
N(M—l)(aB)Z 0,0.5

KN HERB X =1,2, - ,N)FT wi(i=1,2,
o NS 9IS N B Hermite 2230 =X 19 % 5 FIAL A -,

3 hESHEST

e, g5 R O R BE T R [A] Rytov 22
Bl H 8,=0.49 .6,=1.21 Fl &.=4, BT LIARHE A 30 (2)
A X (3) AT AR AN [A] i Ui 5 B T 1 AN [R] A O 5 TN K
S8R {a=6.05,8=4.47,51=0.43}, {a=4.19,B=
2.26,S1=0.79} , {a=4.34, B=1.31,S1=1.17}, & 2 {}j
HON T E R LM R GRS RZ ML R,
ATLLE B A5 KA it o B I BS In, RGIRAT 5 %
T o FEAS R KA T BT i 25 8 50 0 348
RGRF S RGN, A2 55 P LR, QAM A il
J7 W AT PSK Jy =, (HAE SR T A 5L T, QAMB
S7 MM HEARR G flan, mEIrEh 16 QAM
BF, RAFS R 5 nl LUK E] 3.91x107" 2,30
107 1 3.9x10~ | i B 77 20k 16 PSK B, IRAF 5K

SER

10°F e—e—16-QAM
2B 64-QAM

i 16-PSK
N 64-PSK
(a) SI=0.43
107 ; i L .
10 20 30 40 50 60
Average SNR/dB
0.01r
10°F
29
& 10}
10°F
(b) SI=0.79
107 . . . .
10 20 30 40 50 60

Average SNR/dB

0.01}
0.001}
m 4
=10
10°
SI1=1.17
10 S . . .
10 20 30 40 50 60

Average SNR/dB
&l 2 R[] KA 5 N OFDM FSO #4315 M 1 5 i
FEE 0
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