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Abstract: According to the characteristics of non-cooperative low-Earth-orbit satellite, the source
of multiple satellite signals can be passively measured and positioned by direction finding crossing.
However, the satellite position calculated by the ephemeris solution is located in the geocentric ge-
ostationary coordinate system, and the azimuth and pitch angles measured by the user are based on
the station center coordinate system. To address the problem that the target user’s angle informa-
tion and the satellite position are based on different coordinate systems in the direction finding
cross positioning of non-cooperative LEQ satellites, an iterative least squares positioning algorithm
is proposed. By iteratively converging the positioning results, the problem of direction-finding
cross positioning of non-cooperative LEO satellites can be solved when the angle information and
satellite positions are based on different coordinate systems. Simulation results show that iterative
least squares positioning can realize non-cooperative LEQO satellite positioning using only angle.
And the relationship between angle measurement accuracy, satellite orbit height, the number of
participating satellites and positioning error is analyzed. For the iterative calculation method, the

relationship between the number of iterations and the positioning error under different convergence
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conditions in the iterative process is analyzed. Under the condition of ensuring the positioning ac-

curacy, the iterative convergence range is set to 8~30 km, which can reduce the number of itera-

tions by 2~3 times.

Key words: Non-cooperative satellite; LEO satellite; Direction-finding cross positioning; lLeast

square method; Iteration method
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Fig. 2 Iterative direction finding and cross positioning
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Fig. 3 Influence of angle measuring accuracy on positioning error
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