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Fig. 1 Vibration curve of mobile platform on ground
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Fig. 2 Tracking simulation system of in space-ground laser communication
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Tablel Main parameters of simulation system
Wavelength 1 550 nm
Altitude at ground 100 m
Propagation distance 20 km
Level inclination of link 10°
Field of Receive view 2 mrad
Receive aperture 120 mm
Field of coarse tracking view 2 mrad
Field of fine tracking view 0. 3 mrad
Spectral density of brightness 0.05 W/(m? « nm « sr)
Elongation 20°
Bandwidth of narrow band filter 2 nm
Pixel numbers of CCD 256 X256
Quantum efficiency 0.3
Equivalent lout‘pul Vo-llage of 141 4V
quantization noise
Equivalent output voltage of each 5.45 4V
charge number
Integration time of CCD 8 ms
Response sensitivity of CCD 7
Additional noise index of QAPD 0.4
Quantum efficiency of QAPD 0.8
Responsivity of QAPD 0.5 A/W
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Primary Environment Influence Factors to Tracking Precision

in Space-ground Laser Communication

HAN Cheng'?,BAI Bao-xing' , YANG Hua-min"?, TONG Shou-feng?®,
FAN Jing-tao'*,YU Lin-tao* ,ZHU Yi-feng’
(1 Department of School of Computer Science and Technology ,School of Computer Science Technology -
Changchun University of Science and Technology .Changchun 130022 ,China)
(2 Key Laboratory of Technology of Photo-electronic Measure-control and Laser transfers,
Ministry of Education ,Changchun 130022 ,China)

Abstract:In order to analyze influence of the external factors to the tracking precision of space-ground
optical communication, the platform vibration, atmospheric turbulence, and background light are studied,
and can be attributed to the influence of tracking precision. Tracking simulation system is founded on the
basis of measured platform vibration data. The compositive influence of various factors to tracking precision
is analyzed under different conditions. Based on the assumptions, coarse tracking can well suppress the
vibration of mobile platform on ground and ensure that laser beam can enter fine tracking field; the middle
atmospheric turbulence increases the standard deviation of fine tracking error to about four times;if low
altitude area is selected as examination spot,atmospheric turbulence will increase standard deviation of fine
tracking error to about two times.

Key words: Space-ground laser communication; Tracking precision; Power of spectral density of vibration;
Atmospheric turbulence; Background light
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