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Abstract Based on variable gain relays, the expression of outage probability lower bound for high altitude platform

multi-hop optical communication is given. The effect of the factors, including atmospheric turbulence, tracking error

and relay node position, on the performance of multi-hop optical links is analyzed. The simulation results show that

the influence of atmospheric turbulence on optical links is lower than pointing error. The influence of relay node

position on multi-hop optical links is related with tracking error. The bigger tracking error is, the stronger is the

dependence of the position of relay node on optical links. The influence of relay node position on inter-high altitude

platform (HAP) optical link will worsen and the performance of multi-hop optical links can be improved by the

improvement of signal noise ration (SNR). Taking relay number of 2 and tracking error of 20 m as an example,
outage probability of links reduces approximately by 2.2 dB while the average SNR per hop increases by 1 dB.

Key words optical communications; high altitude platform; variable gain relay; outage probability

OCIS codes 200.2605; 200.2610; 060.2605; 060.4510

L5 5

I 3 23 (8] 5 25 - 5 (HAP) W H B A i B 235 .
W2 RAAR B L 22 43 AT HE 0l st o ek S50
JI Ay HECARR b T 308 £ 2R 0 A T 0 5 R 8 H A 8 A
VB B2 s o B RO S O i T
23 (B G 15 RS E 4 K AL {5 R G W e
PRI BRI S TR R R 5 2
R L A B 2 R DR 3R BG 52 ) BCH WAC (RXO)

YRS A 2013-03-11; Y EIME R HHER: 2013-05-15

SR R AR " E R R B 5 =S 7 B O EE R I TERE
Wb P B 67 B AN AR A B R i 9L 2800 L X D' i 1) 52
M 54 A Wi 20 2 1] e 2 - 5 D A 0 i e 2R Y [ R
22 b3 {5 B AR TO R 3G A 16 Th A 4 3
TNE A5 R AR o T 4R e R SR R RS
B R 2 (1 6 o 5 OB I A B A v A
56 R4 L 52 B4 I LR DXIURR s 1Y) 3 1 7 ot
R AR HORE K (AF) s gk i T

EL£TH: BRAKBFEIES (61108068) 75 7 TR K2 BWFHT B 3537 1T 5 4
EEBAN: £ MA984—) B LT A RN F RO BIE BB AT H TR .

E-mail: wangxiang_626@ hotmail. com

SIRE A B TAC1964—) 5B B L AR R BTN RO S [ F S BRI WA AT Y. E-mail: zhaoshangh@126.

com(Hf E M2 A4 5 7100044)

1005002-1



i

# ot

i A5 5 AL B B A BE R B2 R . AF o
2k SOn] KA A5 5 4k 2R 77 2003 O w] A8 1 AR v Ak A [ g
Wags gk, Safari S5 £ Xt B b2 ) 2 Bk 6 HE
R 788 B 25 3 A KA &AL o i A
[F) JEC R v 24 S W Xof D' 3 {5 B B8 1) 52 Wi, 48 s ] AR
1 55 b Ak g AL T I E 4 AR R Ak SR i . Karimi
ZL 0B X Gamma-gamma K00 A 1R, 23 Hr i
R akaE B ERE . AR Fad SCE H 25 I8 R i
RUONE A 5 P {5 2% i IR I 158 2 X8 D' B I 1 52
A AEC A w2 G sk SO EE B B 5T 5 il
BB P B 2 BEOGHE % . 455 Gamma-gamma
KA A B LA K AR AR BR MfG 5% 22 580, 43 A7 1
236 22 Bk HE % PT AR 1 g v Ak SR ) S B P RE

L L,

1 2

S —»{ R, —»{ R,

2 REGHLA

mACF A ZHOCEERAR R A 1 s, KBS
HBEFRCFE R N AT .D Y BT A
FELL O EHOLER R EERE. RESTFEY
R JHIT 56 B 455 COOKD 9] i 0y i Ji ) 1) / B 2 A6 )
(IM/DD) , I N Bl 5% B% v 4% 1% S J5 - H A 5F
& DEEBIMER yv B

YN = ﬁh,,lG;x + Z\)n;ﬁhHG,, ho = 1(1)

i=1 =it
X o BT S GRERE R 0 RO EE %
Fe e e I 2R, Gy Dy B ' B I 4 WA ) R 4
fit R T by =Ry h, RAEY 6 18] R Bk OGEE % 1
RIS o BB R i A R N T R DA R4S
Bk & DG EE B S 17 TR 22 1 Ay AR AR AL

L

'N .
------ —( Ry, —( D

i v, v, Yy Yy
BT BT 6 B b B
Fig. 1 Model of multi-hop HAP optical links
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