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Single Satellite Passive Localization Principle and Precision Analysis

LONG Ning
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: According to the characteristics of narrowband and long duration of communication and TT&C signals, the
realizable frequency measurement precision of the signals in engineering is analysed, and the feasibility of realizing
high precision localization of communication and TT&C signals on single satellite platform with frequency localization
method is demonstrated. Furthermore, the demand of signal duration, carrier frequency, frequency measurement error
and satellite orbit altitudes are computed according to Skm localization precision requirement . The conclusion is useful
for argumentation and analysis of localization precision indexes in single satellite passive localization system.
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Table 1 Frequency RMS measurement error of
different signal bandwidth

{55 96/ kHz BRI TR I iR 2%/ He
1 0.105 72
10 1.057 20
100 10.572 00
200 21.143 00
500 52.858 00
1 000 105.720 00
2 000 211.430 00
5 000 528.580 00
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Fig.2 Circular probability orientation error
distribution in 30s signal duration
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Fig.3 Circular probability orientation error
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Fig.4 Circular probability orientation error distribution

at 100Hz frequency measurement error
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Fig.5 Circular probability orientation error
distribution at 800km satellite orbit
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