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Abstract

This paper analyzes the characteristics of abnormal broadcast GPS ephemeris by comparing distances
between the receiver and the satellites. Effects of abnormal ephemeris on receiver's position estimate are closely
related with range errors caused by variations of satellite positions. In more detail, each range error depends
on the satellite position error and the line of sight vector. Based on the fact, the ephemeris parameters are
classified into three types depending on the size, the shape, and the slope of the satellite orbit to analyze the
fault characteristics. The effects of satellite position errors caused by the three types of parameters on the
receiver's position estimate are analyzed in detail.
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Table 1. Magnitude of satellite position error and

range error

R ICECE S I

Hd(m) | Hh(m) | Bdm) | HH(m)

Va | 11240 | 13218 | 10045 | 119.83
e 12354 | 15937 | 52.37 | 80.67
I 64.45 | 10442 | 535 10.37
w 105.29 | 107.70 | 13.90 | 24.16
Qg | 8430 | 107.26 | 10.68 | 19.01
My | 10719 | 10834 | 1504 | 26.40
toe | 117.26 | 11852 | 1645 | 28.88
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Table 2. Ratio of range error to satellite position

error
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