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Application research on space debris laser ranging
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Abstract: Because of the existence of space debris, the space environment is getting worse, and the
space activities safety is affected by space debris. Many countries have developed detection technique for
space debris, and the space debris laser ranging is a new technology. Firstly, the development and the
status of space debris in the domestic and overseas were summarized in this paper. Secondly, space debris
laser ranging echo was received successfully at Yunnan Observatories and the method of orbit
determination with laser ranging date and angle date at single station was researched. The results of
simulation calculation show that the precision of orbit determination by this method is better than that of
by optical angle measurement. Finally, a method of space debris scale preliminary determination using the
space debris laser ranging error was provided, and the feasibility of this method was verified by the
experiments of ground target laser ranging and space debris laser ranging respectively, and this method is
useful for further development of space debris scale determination.
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Tab.1 Simulation of the ''real" orbit parameters

Orbit parameters Symbol Value
Semi—major axts/m a 7871 412.436
Eccentricity e 0.001 666 6
Orbit inclination/(°) i 49.9751

Argument of perigee/(°) ® 173.687 5

Longitude of assending code/(°) 0 248.357 8

Mean anomaly/(°) M 11.098 3

Period/s P 6950.083
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Tab.2 Results of orbit determination

AE LR-AE LR+AE
SR/m -52.83 -12.16 2.19
8T/m ~5226.03 ~418.44 260.11
SN/m 15.37 12.18 -2.58
Sa/m -98.21 —7.47 4.55
Se —6.88x107 0.10x107 0.33x107
Sil(") -0.32 -0.42 -0.08
Sw/(") 1247.27 311.03 -10.21
50/(") 0.49 0.37 -0.10
M/(") -1379.7 -321.21 17.02
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Fig.1 Target plate on the ground
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Fig.3 Design of trapezoid ground target
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Fig.4 Trapezoid ground target
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Fig.5 Ranging echo of trapezoid ground target
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