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Fig. 1 Time of Arrival(Phase) Measurement
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Fig. 2 Orbit Determination Results Including
All Kinds of Error
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Tab. 2 Calculated Clock Parameters’ error

Jok i A2 ap/m air/(m/s)  ay/(m/s?)
B0531+21 —5 374. 87 1120. 10 —410. 38
B1821—24 —2364.01 —137.23 47.54
B1937+21 —1 441. 84 52.55 —13.58

J0218+4 232 —2 286.61 155.53 —57.87
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Spacecraft Dynamic Orbit Determination Based on X-ray Pulsar
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Abstract: Compared to existing satellite navigation systems X-ray pulsar navigation can en-
large the service scope. And it can improve the anti-jamming characteristic and autonomous
navigation capability. In this paper we analyzed the process of dynamic orbit determination
using X-ray pulsar measurement systemically. The basic steps of simulating the observation
measurement are presented. Quantification analyses are carried out aimed to study the influ-
ence of all kinds of error on orbit determination. Results indicate that calculating spacecraft
position and clock error simultaneously can reduce the influence of position of datum mark.
Because it can absorb the systematical error. But the calculated clock error can not reflect the
intrinsical error of atomic clock. So we need other methods to correct the clock error. Phase
error and pulsar visibility are the major influence in orbit determination. And when we want
to increase the number of observed pulsar, observation error must be take into account in or-
der avoid the decrease of orbit determination precision.
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