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Abstract: In recent years, low earth orbit (LEO) giant constellations have developed rapidly, and their main goal is to provide users
with high-speed Internet services. As a global coverage satellite communication system, its potential in navigation, positioning and time
service remains to be developed. LEO constellations have the advantages of high signal landing power, abundant signal resources, and
high survivability. Utilizing the signal of opportunity of LEO satellites for positioning is a backup navigation method when GNSS is un-
available. This paper provided a detailed summary of the deployment, signal and frequency characteristics of typical LEO constellations
worldwide, and outlined the methods of receiving and processing LEO satellite signals and positioning solutions. A mathematical simu-
lation was conducted on the opportunistic navigation method of LEO satellites, and Doppler positioning and pseudorange positioning
methods were compared and analyzed. The future development trend of opportunistic navigation of LEO satellites was discussed.
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