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Abstract: Free space optical communication based on modulating retro-reflector (MRR) is research
hotspots of future wireless optical communication because of less power, compact structure and without
Acquisition, Pointing and Tracking (APT) requirement at system based on MRR. Full-duplex free space
laser communication system based on MRR and double-wavelength laser is proposed. The link budget
between small satellite under low orbit and ground station and bit error rate (BER) of optical
communication are calculated when Communication distance and rate are 300 km and 1 GHz. It can be
found that the link budge is more than 5dB, and BER is less than 107%. The results show that the budge

and BER meet the communication requirement. Then limitation of the emulation is also analyzed. In
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conclusion, the proposed system can be used between light-weight full-duplex laser communication of

small satellite under low orbit and ground station. It may be one of the future development trends of

space optical communication system.
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Tab.1 Parameters in link budge simulation

Caption Unit Value

Power from EDFA is about 5W
(37dBm)

Power of

Pl . dBm
transmitter

Coefficient of antenna is less

than 0.7
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o . dB
Tl optical antenna

DZ
" (0.1
communication distance, the

,where L is

distance in MRR communication

L, Space loss dB system is 2L, 6 is divergence

angle(the angle of upperlink is
different from the angle of
downlink), D is transmitting

diameter and is 1 m

Power loss is comprised of
Power loss by transmission loss and the loss
channel by atmospheric turbulence, it is

estimated at 10 dB
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L, f APT dB
T 088 © because of tracking accuracy

Coefficient of

0_6 ferent © dB It can be estimated at 0.7
optical antenna
Received optical

power

dBm -

401

30F —=—0.0lm

Y
4

Received power/dBm
|
[~

0 100 200 300 400 500
Communication distance/km
2 ARDEE DR T HRBOLIP R SEE R X R
Fig.2 Received signal power as a function of communication

distance under different apertures
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