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Table 1 Parameters adopted in Monte Carlo simulation

500 km
3X107°

Altitude of satellite orbit
Background light intensity at
atmosphere top Wenm ! +m

The background atmosphere

. 0 ~ 50 km
height
. . Absorption coefficient of
Communi- ) 0.000 258 km™
) cirrus cloud
cation . .. .
Scattering coefficient of cirrus
channel 32.8 km ™!
cloud
Wind velocity on ocean surface 10 ms™'
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0.072 4 m™!
ocean water
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0.34 m !
water
Transmission Laser wavelength 532 nm
system Laser energy 2]
Effective area of telescope 1 m*
Optical transmission
0.3
of telescope
Receive  Quantum efficiency of detector 0.2
system Bandpass width of DBF 0.19 nm
Optical transmission of DBF 0.12
Quantum efficiency of DBF 0.12
Maximum field of view of DBF 60°
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Fig. 2 Received photoelectron number against sample time

slot and telescope's field of view
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Fig. 3 Signal-to-noise ratio against telescope’s field

of e ©

of view and horizontal distance from satellite

to laser signal center
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Fig. 4 Error probability of received signal against

sample time slot and telescope’s field of view
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Uplink Laser Communications Between a Satellite and a Submerged Platform

LIU Jin-tao' ,CHEN Wei-biao®
(1 Department of Electronic Engineering ,Ocean University of China ,Qingdao,Shandong 266100 ,China)
(2 Advanced Laser Technique & Applied System Laboratory ,Shanghai Institute o f Optics and Fine Mechanics
Chinese Academy of Sciences ,Shanghai 201800, China)

Abstract: The uplink laser communication signal from a submerged platform to a satellite is simulated using
Monte Carlo method with certain communication system parameters and reasonable channel parameters.
The temporal and spatial distributions of received signal and the relations between signal and telescope’s
field of view are analyzed. The signal to noise ratio of the receiver is calculated, which educes the optimized
field of view of 3° and sample time slot of 15 us. Then the error probability of the communication system is
computed for laser pulse position modulation (PPM) and maximum likelihood detection. The results show
that the error probability is below 10" when horizontal distance from satellite to laser signal center is less
than 5 km. Consequently, the uplink laser communication between a submerged platform at 60 m depth and
a satellite can be achieved under slightly severe environment.

Key words; Laser communications; Submerged platform;Satellite; Monte Carlo simulation
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