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155/622 Mb/s Multiple Transmitter Laser Communication Systems
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Abstract A wireless laser communication system with multiple transmitter and auto-tracking is reported in this
paper. The overall design, key optical and mechanical components, and servo-control sub-system are described
including three laser transmitters at 800 nm, a beacon laser at 980 nm, optical detector, position sensitive detector,
step motor and micro processor for auto-tracking. In experiments over a span distance of 1. 3 km, percentages of

error-free-second were measured to be more than 98% for 155 Mb/s during 24 hour continuous operation, and 95 %
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for 622 Mb/s in a period of 8 hours, and bit error rate of less than 107°,

It is shown that the scheme of multiple

transmitter and auto-tracking will improve the reliability of wireless laser communication systems.
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Fig. 1 Multiple transmitter laser communication systems
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Fig. 2 Auto-tracking system diagram
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Fig. 6 Tracking position's changes with the time

A0
ubub\b

%%’Eﬁ%ﬁ%‘rﬁ,%Xﬂ’éﬁwk%’r&%bfﬂzi’%ﬂ#l]%ﬁo
HEL AL Sl AL A, 9 s P2 2 IR o ey L 8 2 9 5 —

BRI, L S, HEHLEG IR LA R 0. 2 s, JXXB‘
TIOR3 R A8 Al B 2 RE A W 2 S B
Bl 6 Jh BR B3 B A5 5 i ] 28 40 B S I BT SR

4 F ®

RGAE RS R W, A SR GE B TR BOLE F
AYE, % 155 Mb/s {55 B 3K 15 b B0 B 89 & 5k
RE s X T 622 Mb/s 17 5 L3R 15 8 o B 08 &, #
PLE BARA R KRR, &8 ¥ £ 7 BELiE 7 220
?‘E:

1) 3BTRS A& e v RO AL, B 7 B
ABEFE . KA 2 25 6] 30 8 15 A e EZ AR
Fl, KIUMGWEEICRFEHLER , 5 MRE N
Wi 5 3 R A 4 TR R A G M RO A
SCRRLS 18 » R FI 25 & 8 & T LAE — R A B b
KA T HL A Gt 2 22 18] B 18] B 78K, RICR B4
(B S 1R S B o2 2K AL /AN BRI R A F J . 3C
BRL8 198 R A R B e D A2, AT LLSF 3 i T RS
T P 51 BRSSO S, X NBR B R
Y B o

2) BR T e EBRGE R WA A R R A ok



5 1 B Rl 4. 155/622 Mb/s Z R 5 2880t ERE RS 587

Ipik Z 50 A B A i 2 _E N AR ST 3R [E] g
FANRROTE I . EC U0 AT [ 85 2 48 BOAR L BR Az 38 i 1
A&,

3) AJCHHHIEY B ShBRER RS, BAREEBRE T
Ve, BT B 3 BRER A Zh B8 , (5L My o7 BE A 5 PR
BTENE B O0 AT 0 2 R M R A b RO LR BT R
R, 0B B A A

s £ X #

1 Chen Gang, Fang Zujie, Chen Gaoting. 34 Mbit/s atmosphere
transmission laser communication system [J]. Acta Photonica
Sinica , 1999, 28(Z3):128~130
Bk W0, 4 AESE, BREBE . 34 Mbit/s KA AEMIEOLEE RS,
T FH], 1999, 28(Z3):128~130

2 Cai Yanmin, Chen Gang, Dong Zuoren et al.. 155 Mbit/s
atmosphere transmission laser communication system and it’ s
tests [J]. Chinese J. Laser, 2000, A27(11):1040~1044
IR, BR WL, EMEAN % . 155 Mbit/s KRAEHIEEERE K
HWALT]. + Bk, 2000, A27(11):1040~1044

3 Jiang Lijuan, Zhu Daowei. Fiberless optical communication
technology and application [C]. COFC, China, Shanghai, 2001.
276~281

Vs, R . BOLEGEHARRHMALICT. 2EE IO
AWEBE T —HERCE¥RESVERICE, FE, L, 2001.
276~281

Xie Weiliang, Jang Junxiong. Analysis on characterization of
atmospheric optical wireless communication system based on
Turbo code [J]. Chinese J. Laser, 2003, 30(9):835~838

W B, BRI . 3T Turbo MM KA KL LIS R G414
#ilI]. + Bk, 2003, 30(9):835~838

Wireless Company ( American). Electrooptics Handbook [ M.
Beijing: National Defence Industry Press, 1978. 61~67
FETLBAF L EFFBIMI. 65 E B Tl iRk, 1978,
61~67

P. T. Ryan, W. H. Lowrey, L. A. DeLaRue e al..
Scintillation characterization for multiple beams [CJ]. SPIE,
1999, 3763.210~217

K. Wakamori, T. Hayashi, H. Yamashita et al.. 155-Mbps
Atmospheric Optical Wireless Network System [ CJ. Third
Optoelectronics and Communications Conference, Technical
Digest, Chiba Japan, 1998. 224~225

Zhang Yixin, Ha Bibo. The reflected light’s scintilla average
effect in the turbulence [ CJ]. The 15th Whole Nation
Optoelectrical Technology Conference, China, Ningbo, 2001.
415~418

FRMHT, AL b . KA A SRR IL AR RO [C. 5
T A2 E AR BRI S R E B ARE AR WS
%, 0 H, TH,2001. 415~418



