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Abstract: For space-ground optical communication, computational formulas for maximum acquisition
time, mean acquisition time and acquisition probability were presented which were used by the multiplex
raster spiral method. The simulation model of acqusition were established, the relation between the
acquisition time and acquisition probability were analyzed, and effects which caused by the relative
velocity of air communication platform to acqusition simulation were also disscussed. The simulation
results show that when acqusition area of uncertainty of communication terminal is 50 mard, scanning
overlap factor is 0. 12 and signal-to-noise ratio of acqusition detector is more than 6, the acquisition
probability of space-ground optical communication system is better than 95%, and the maximum
acquisition time is about 36 s and the mean acquisiton time is about 12 s.
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Comparative analysis of different acquisition mode

. Relationship Relationship Communication Launch
Acquisition mode .
between 0 & 6,  between 6; & 6, distance power
Staring/staring 0>0, 0 =0, Far High
Staring/scanning 0=>0, 00, Far High
Scanning/staring 0<0, O0; =>0, Further Low
Scanning/scanning 0<6, 0:<<0, Further Low
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Table 2 Comparative analysis of different scanning method

Scanning method Advantage Disadvantage

) . Easy realization, higher acquisition L .
Raster scan as shown in subgraph a of Fig. 1 . Short acquisition time
probability, no dead zone

. . . ) L o Difficult realization
Spiral scan as shown in subgraph b of Fig. 1 High acquisition probability

with dead zone

Higher acquisition probability,

Spiral scan as shown in subgraph c of Fig. 1 Nothing

Easy realization, no dead zone
With dead zone

Difficult realization

Rosette scan as shown in subgraph d of Fig. 1 High acquisition probability
Lessajou’s figur scan as shown in subgraph
e of Fig. 1
XF T3 IO 8 AF AR S8k B A7 TR BRI T 3 4
ARANH RE DX, SRR R R R AR R AT T R 4
AT AN R 2 W B RS MO i R TR A

High acquisition probability )
with dead zone

RN
"<‘<‘Q‘:>;9" (d) Rosette (e) Lessajou
~ B R
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