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Abstract: Space-borne atomic clocks are the key components of Global Navigation Satellite Systems
(GNSS). Atomic clocks affect positioning accuracy mainly by affecting satellite clock error. This
paper analyzes the influence of atomic clocks on positioning accuracy in GNSS. The relationship
between atomic clock stability and positioning accuracy has been established by principle analysis.
Without considering the calibration error of satellite clock in the control section, the influences of
GPS-1IF rubidium atomic clock and cesium atomic clock on satellite clock error/positioning error
are analyzed. Finally, by using the clock data products provided by iGMAS, the stability of atomic
clocks used in BDS and GPS and their influences on positioning accuracy are analyzed, providing
some reference for the development of future on-board atomic clocks.
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Fig. 3 AFS noise contribution to phase error (Boeing)
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Fig. 6 Control segment compensated magnetic phase error
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