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Abstract The space object common-view observation by two photoelectric telescopes can locate the space objects,
and can solve the problem of initial orbit determination of the short-arc angle measurement data of the photoelectric
telescope. However, its positioning accuracy is related to the observation geometry between the space objects and
two photoelectric telescopes. First, the positioning error of space object common-view observation is analyzed, and
then the analytical expression of root mean square error is derived. Finally, the simulated common-view observation
data are generated based on Changchun and Shanghai Sheshan stations, combined with CPF (Consolidated Prediction
Format) ephemeris of low-orbit laser stars with different orbital heights, which are used to analyze the positioning
and orbit determination accuracy of space object common-view observation. The results show that the positioning
accuracy of the two optoelectronic telescopes for low-orbit space objects can reach 100 m, and the positioning data is
used to determine the initial orbit, the semi—major axis error of the orbit is less than 10 km.
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Fig. 1 Schematic of common view observation of space target
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length of 1000 km. (a) Front view; (b) side view; (c) top view; (d) 3D view
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Table 1 Orbit information of low-orbit laser star

NORAD
Object Eccentricity Altitude /km

number

GRACE-FO-2 43477 0.00155 500.0

TechnoSat 42829 0.00137 600. 0

Cryosat-2 36508 0.00039 720.0

Sentinel-3A 41335 0. 00008 814.5

HY-2C 46469 0. 00064 971.0

Jason-3 41240 0.00075 1336.0

Ajisai 16908 0.00115 1485.0
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Table 2 Root mean square error of laser star alignment

observation at different orbital heights

RMS of RMS of

Object Altitude /km positioning  theoretical

error /m error /m
GRACE-FO-2 500.0 42.46 71.14
TechnoSat 600. 0 48.08 73.44
Cryosat-2 720.0 57.31 79.91
Sentinel-3A 814.5 61.95 87.13
HY-2C 971.0 79. 96 102. 38
Jason-3 1336.0 119. 67 151. 37
Ajisai 1485.0 124. 87 166. 48
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