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Error Estimation of Pulsar Timing Based Spacecraft

Autonomous Positioning

TIAN Feng 12

( 1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
Graduate School of Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Recently, researchers use data analysis or simulation to validate algorithm of
“X-ray pulsar autonomous navigation”. Concerning the error estimation methods, the error
magnitude and the various affecting factors of spacecraft autonomous positioning, a con-
clusion has not given based on the specific initial conditions. In this paper, Astrometry
method is used to estimate errors of spacecraft autonomous positioning based on pulsar
timing. Obviously, uncertainty of a timing measurement has direct influence on autonomous
positioning; this uncertainty has difference and relation between timing noise. Given pulsars
with different distance, we discuss whether or not to replace expression of spherical wave
with plane wave, whether or not to ignore pulsar distance uncertainty even distance related
term under recent arrival-time precision. We make analysis of how to build pulsar clock
model when lack of radial velocity. At last, we analyze affecting features of pulsars spatial

distribution on positioning coordinate components of a spacecraft.

Key words: navigation; pulsar; autonomous positioning; timing observation; time delay
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