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ABSTRACT

The problem of geolocation using multiple satellites is to determine the position of a transmitter located on the
Earth by processing received signals. The specific problem addressed in this paper is that of estimating the
position of a stationary transmitter located on or above the Earth’s surface from measured time difference of
arrivals (TDOA) by a geostationary orbiting (GSO) satellite and a low earth orbiting (LEO) satellite. The
proposed geolocation method is based on the total least squares (TLS) algorithm. Under erroneous positions of
the satellites together with noisy TDOA measurements, the TLS algorithm provides a better solution. By running
Monte-Carlo simulations, the proposed method is compared with the ordinary least squares (LS) approach.
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Figure 1. The geometry of geolocation system
with dual LEO-GSO satellites.
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TLS methods.
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table 1. The selected values of the range estimation error and the bearing estimation error

Range estimation error (km) | Bearing estimation error (© )
LS TLS LS TLS
04=0km 0,=0,=0.1/m 17.742 15,589 0.533 0.529
oi=0,=0.4km| 268971 236.176 2.920 2742
04=0.4km 0,=0,~0.1km 585784 525.072 5.673 5.261
0= 0,=0.4km| 822253 737.644 7630 6.954
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