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Abstract: In view of the high cost of the existing space-based reconnaissance and positioning system and the poor
positioning accuracy of the ground-based monitoring system for long-distance targets, this paper proposes a satellite-ground
joint positioning technology applied to long-distance ground targets with non-line-of-sight path of tropospheric scattering
propagation. The time difference of arrival (TDOA) information between the reconnaissance system and the target can ob-
tain the three-dimensional positioning of the target. According to the propagation characteristics of tropospheric scattering,
a geometric model of tropospheric scattering transmission path is established under the equivalent earth radius model when
the scattering points are located at different locations, and the time difference positioning equations are constructed. Analyz-
ing the non-linear equations, the positioning result is obtained by the Newton iteration method. Finally, the electronic recon-
naissance satellite and ground-based monitoring station are used as an example. The derivation of the Cramer-Rao lower
bound (CRLB) for the satellite-ground joint tropospheric scattering target location is given, and the estimation performance
of the positioning method proposed in this paper for long-range targets is verified. The results show that the technique can
break through the limitation of direct transmission of electromagnetic waves and realize the accurate positioning of long-dis-
tant non-direct-view target based on the satellite-earth joint positioning platform.
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